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^ M""pi r.nmpounds 

The present invention relates to novel benzazepine derivatives having 
activity, processes for their preparation, to compositions containing them and to their use 
5 in the treatment of neurological and psychiatric disorders. 

JP 2001226269 and WO 00/23437 (Takeda Chem Ind Ltd) describe a series of 
benzazepine derivatives which are claimed to be useful in the treatment of ob ^DE 
2207430 US 4,210,749 and FR 2171879 (Pennwalt Corp) and GB 1268243 (Wallace 
10 and Tiernan Inc) all describe a series of benzazepine derivatives which are , cfamrt as 
being antagonists for narcotics (such as morphine or codeine) and also anti-histam.nes 
and anticholinergic agents. WO 02/14513 (Takeda Chem Ind Ltd) desc.be » a series of 
benzazepine derivatives with GPR1 2 activity which are ^^^^^^ 
treatment of attention deficit disorder, narcolepsy or anx.ety. WO 02/02530 (Takeda 
15 Chem Ind Ltd) describe a.series of benzazepine derivatives as GPR14 antagonists 
which are claimed to be useful in the treatment of hypertension, atherosclerosis and 
cardiac infarction. WO 01/03680 (Isis Innovation Ltd) describe a senes of benzazepine 
derivatives which are claimed as effective agents in the preparation of 
transplantation in addition to the inhibition of diseases such as diabetes^WO 00/21951 
20 (SmithKline Beecham pic) discloses a series of tetrahydrobenzazep.ne denyafives as 
modulators of dopamine D3 receptors which are claimed to be useful as antipsychot.0 
agents. 

The histamine H3 receptor is predominantly expressed in the mammalian central 
25 nervous system (CNS), with minimal expression in peripheral tissues except on some 
sympathetic nerves (Leurs ef a/., (1998), Trends Pharmacol. Sc.. ^77-183 _ 
Activation of H3 receptors by selective agonists or histamine results in the inhibition of 
neurotransmitter release from a variety of different nerve populations, induding 
histamines and cholinergic neurons (Schlicker ef a/., (1994), Fundanru Clin 
30 Pharmacol. 8, 128-137). Additionally, in vitro and in v,vo studies have ™ 
antaoonists can facilitate neurotransmitter release in brain areas such as the cerebral 

cSx^ 

H3 receptor, ed Leurs and Timmerman, PP 255-267, Elsevier Science B.V.). Moreover, 
a number of reports in the literature have demonstrated the cognitive >en .anang 

35 properties of H3 antagonists (e.g. thioperamide, clobenpropit, cproxifan and ) in 

rodent models including the five choice task, object recognition 
acquisition of novel task and passive avoidance (Giovanni eta/ ( 999), Behav^ Bram 
Res 104, 147-155). These data suggest that novel H3 antagonists such as the current 
series could be useful for the treatment of cognitive impairments in diseases such as 

40 Alzheimer's disease and related neurodegenerative disorders. 

The present invention provides, in a first aspect, a compound of formula (I) or a 
pharmaceutical^ acceptable salt thereof : 
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(I) 

wherein: 

5 R 1 represents -C3.7 cycloalkyl optionally substituted by alkyl; 

R 2 represents hydrogen, -C^ alkyl, -X-C M cycloalkyl, -X-aryl, -X-heterocyclyl, -X- 
heteroaryl, -X-Cm cycloalkyl-Y-C^ cycloalkyl, -X-C M cycloalkyl-Y-aryl, -X-C M 
cycloalkyl-Y-heteroaryi, -X-C 3 ^ cycloalkyl-Y-heterocyclyl, -X-aryl-Y-C M cycloalkyl, -X- 
aryl-Y-aryl, -X-aryl-Y-heteroaryl, -X-aryl-Y-heterocyclyl, -X-heteroaryl-Y-C** cycloalkyl, - 

10 X-heteroaryl-Y-aryl, -X-heteroaryl-Y-heteroaryl, -X-heteroaryl-Y-heterocyclyl, -X- 
- heterocydyl-Y-CM cycloalkyl, -X-heterc^ 
heterocyclyl-Y-heterocyclyl; 
X represents a bond or d-e alkyl; 

Y represents a bond, alkyl, CO, COC 2 ^ alkenyl, O or S0 2 ; 
15 R 3 represents halogen, C 14 alkyl, alkoxy, cyano, amino or trifluoromethyl; 
n is 0, 1 or 2; 

wherein said alkyl, Qm> cycloalkyl, aryl, heteroaryl and heterocyclyl groups of R 2 may 
be optionally substituted by one or more substituents (eg. 1 , 2 or 3) which may be the 
same or different, and which are selected from the group consisting of halogen, hydroxy, 

20 cyano, nitro, oxo, trifluoromethyl, trifluoromethoxy, fluoromethoxy, difluoromethoxy, d-e 
alkyl, pentafluoroethyl, d-e alkoxy, arylC^ alkoxy, d. e alkylthio, alkoxyd* alkyl, C3- 
7 cycloalkylC^ alkoxy, alkanoyl, d-e alkoxycarbonyl, C,^ alkylsulfonyl, d-a 
alkylsulfinyl, alkylsulfonyloxy, C,^ alkylsulfonylC,^ alkyl, sulfonyl, arylsulfonyl, 
arylsulfonyloxy, arylsulfonylC^ alkyl, aryloxy, C 14 alkylsulfonamido, alkylamino, C,* 

25 alkylamido, -R 4 , -C0 2 R 4 , -COR 4 , C^ alkylsulfonamidoC^ alkyl, d-e alkylamidoC^ alkyl, 
arylsulfonamido, arylcarboxamido, arylsulfonamidoC^ alkyl, arylcarboxamidoC^ alkyl, 
aroyl, aroylC^ alkyl, aryld-a alkanoyl, or a group -NR S R 6 , -C^ alkyl-NR s R 6 , -C M 
cycloalkyl-NR 5 R 6 , -CONR 5 R 6 , -NCOR 5 R 6 , -NS0 2 R 5 R 6 , -OCONR 5 R 6 , -NC0 2 R 5 R 8 , - 
NCONR s R 6 or -S0 2 NR 5 R 6 (wherein R 4 , R 5 and R 6 independently represent hydrogen, d- 

30 6 alkyl, -C M cycloalkyl, -C^ alkyl-C^ cycloalkyl, aryl, heterocyclyl or heteroaryl or - 
NR 5 R 6 may represent a heterocyclyl group, wherein said R 4 , R 5 and R 6 groups may be 
optionally substituted by one or more substituents (eg. 1 , 2 or 3) which may be the same 
or different, and which are selected from the group consisting of halogen, hydroxy, C^ 
alkyl, d.e alkoxy, cyano, amino, oxo or trifluoromethyl); 

35 or solvates thereof. 

Alkyl groups, whether alone or as part of another group, may be straight chain or 
branched and the groups alkoxy and alkanoyl shall be interpreted similarly. Alkyl 
moieties are more preferably C M alkyl, eg. methyl or ethyl. The term 'halogen' is used 
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^^herein to describe, unless otherwise stated, a group selected from fluorine, chlorine, 
bromine or iodine. 

The term "aryl" includes phenyl and naphthyl. 

5 

The term "heterocyclyl" is intended to mean a 4-7 membered monocyclic saturated or 
partially unsaturated aliphatic ring or a 4-7 membered saturated or partially unsaturated 
aliphatic ring fused to a benzene ring containing 1 to 3 heteroatoms selected from 
oxygen, nitrogen or sulphur. Suitable examples of such monocyclic rings include 
10 pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, tetrahydrofuranyl, 
tetrahydropyranyl, diazepanyl and azepanyl. Suitable examples of benzofused 
heterocyclic rings include indolinyl, isoindolinyl, benzodioxolyl, dihydroisoindole, 
dihydrobenzofuranyl and dihydroisoquinolinyl. 

15 The term "heteroaryP is intended to mean a 5-7 membered monocyclic aromatic or a 
fused 8-1 1 membered bicyclic aromatic ring containing 1 to 3 heteroatoms selected from 
oxygen, nitrogen and sulphur. Suitable examples of such monocyclic aromatic rings 
include thienyl, furyl, pyrrolyl, triazolyl, imidazolyl, oxazolyl, thiazolyl, oxadiazolyl, 
isothiazolyl, isoxazolyl, thiadiazolyl, pyrazolyl, pyrimidyl, pyridazinyl, pyrazinyl, pyridyl 

20 and tetrahydropyranyl. Suitable examples of such fused aromatic rings include 

benzofused aromatic rings such as quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, 
cinnolinyl, naphthyridinyl, indolyl, indazolyl, pyrrolopyridinyl, benzofuranyl, benzothienyl, 
benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, benzisothiazolyl, 
benzoxadiazolyl, benzothiadiazolyl and the like. 

25 

Preferably, R 1 represents unsubstituted -C3-7 cycloalkyl (eg. cyclobutyl, cyclopentyl or 
cyclohexyl), most preferably cyclobutyl or cyclopentyl, especially cyclobutyl. 

Preferably, R 2 represents 
30 hydrogen; 

-C^ alkyl (eg. CH 2 ) optionally substituted by a -CONR 5 R 6 group; 

-X-aryl (eg. -X-phenyl) optionally substituted by one or two halogen (eg. 
fluorine), C M alkoxy (eg. methoxy), COOH, -CONR 5 R 6 , -S0 2 NR 5 R 6 , -COOMe or cyano 
groups; 

35 -X-aryl-Y-heterocyclyl (eg. -X-phenyl-Y-piperazinyl, -X-phenyl-Y-pyrrolidinyl or - 

X-phenyl-Y-morpholinyl) optionally substituted by an R 4 group; 

-X-heteroaryl (eg. -X-pyridinyl, -X-pyrazinyl, -X-pyrimidinyl or -X-quinolinyl) 

optionally substituted by one or two halogen (eg. bromine), alkyl (eg. methyl), cyano, 

-COOMe, -CONR 5 R 6 or oxo groups; 
40 -X-heteroaryl-Y-heterocyclyl (eg. -X-pyridinyl-Y-morpholinyl, -X-pyridinyl-Y- 

pyrrolidinyl, -X-pyridinyl-Y-piperidinyl, -X-pyridinyl-Y-thiomorpholinyl, -X-pyrazinyl-Y- 

morpholinyl, -X-pyrazinyl-Y-piperidinyl or -X-pyrazinyl-Y-pyrrolidinyl) optionally 

substituted by one or two oxo groups; 
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-X-heterocyclyl (eg. -X-piperidinyl or -X-pyrrolidinyl) optionally substituted by an 
-S0 2 Me, -COR 4 or -COR 5 R e group; 

-X-heterocyclyl-Y-aryl (eg. -X-piperidinyl-Y-phenyl or -X-pyrrolidinyl-Y-phenyl) 
optionally substituted by a cyano, -S0 2 Me, R 4 or -CONR 5 R 6 group; 
5 -X-heterocyclyl-Y-heterocyclyl (eg. -X-piperidinyl-Y-tetrahydropyrany! f 

-X-pyrrolidinyl-Y-tetrahydropyranyl, -X-piperidinyl-Y-dihydrobenzofuranyl, -X-pyrrolidinyl- 
Y-morpholinyl, -X-piperidinyl-Y-morpholinyl, -X-piperidinyi-Y-thiomorpholinyl, -X- 
piperidinyl-Y-dihydroisoindole or -X-piperidinyl-Y-piperazinyl) optionally substituted by 
one or two oxo or R 4 groups; 
10 -X-heterocyclyl-Y-C M cycloalkyl (eg. -X-piperidinyl-Y-cyclohexyl, -X-piperidinyl- 

Y-cyclopropyl, -X-piperidinyl-Y-cyclobutyl or-X-piperidinyl-Y-cyclopentyl); or 

-X-heterocyclyl-Y-heteroaryl (eg. -X-piperidinyl-Y-isoquinolinyl, -X-piperidinyl-Y- 
qujnolinyl, -X-PjperidinyJ-Y-isqxazoly -X-piperidinyl-Y-benzothiazol, -X-piperidlnyhY- 
thiophenyi, -X-piperidinyl-Y-furanyl, -X-piperidinyl-Y-pyrazinyl, -X-piperidinyl-Y-pyridyl) 
15 optionally substituted by one or two C M alkyl (eg. methyl) or oxo groups. 

Preferably, X represents a bond or -CH 2 - f most preferably X represents a bond. 

Preferably, Y represents CO, S0 2 or COC 2< alkenyl (eg. -CO-CH=CH-), most preferably 
20 Y represents CO. 



More preferably, R 2 represents 

-X-aryl (eg. phenyl) optionally substituted by a CONR 5 R 6 group; 
-X-aryl-Y-heterocyclyl (eg. -X-phenyl-Y-morpholinyl or -X-phenyl-Y-pyrrolidinyl); 
25 -X-heteroaryl (eg. pyrazinyl or pyridinyl) optionally substituted by a CONR 5 R 6 

group; 

-X-heteroaryl-Y-heterocyclyl (eg. -X-pyridinyl-Y-morpholinyl, -X-pyridinyl-Y- 
pyrrolidinyl, -X-pyridinyl-Y-piperidinyl, -X-pyridinyl-Y-thiomorpholinyl, -X- 
pyrazlnyl-Y-morpholinyl, -X-pyrazinyl-Y-piperidinyl or -X-pyrazinyl-Y-pyrrolidinyl) 
30 optionally substituted by one or two oxo groups; 

-X-heterocyclyl-Y-heterocyclyl (eg. -X-piperidinyl-Y-tetrahydropyranyl, -X- 
piperidinyl-Y-morpholinyl or -X-pyrrolidinyl-Y-morpholinyl). 

Most preferably, R 2 represents 
35 -X-heterocyclyl-Y-heterocyclyl (eg. -piperidinyl-CO-morpholinyl); or 

-X-heteroaryl optionally substituted by a CONR 5 R 8 group (eg. -pyridinyl optionally 
substituted by CONHMe). 

Preferably, R 4 represents C^ alkyl (eg. ethyl or t-butyl), aryl (eg. phenyl) or heteroaryl 
40 (eg. pyridinyl or pyrazinyl) optionally substituted by a halogen (eg. fluorine) or C^ alkoxy 
(eg. methoxy) group. 
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^Preferably, R 5 and R 6 independently represent hydrogen, alkyl (eg. methyl, ethyl or 
isopropyl), -C3* cycloalkyl (eg. cyclobutyl or cyclopentyl), -d.6 alkyl-C^ cycloalkyl (eg. - 
CH 2 -cyclopropyl) or aryl (eg. phenyl) optionally substituted by a halogen (eg. fluorine), 
cyano or d-e alkoxy (eg. methoxy) group or -NR 5 R 6 represents a heterocyclic group (eg. 
5 pyrrolidinyl). 

More preferably, R 5 and R 6 independently represent hydrogen, alkyl (eg. methyl or 
ethyl), -C3-8 cycloalkyl (eg. cyclobutyl or cyclopentyl) or -C^ alkyl-Ca-e cycloalkyl (eg. - 
CH 2 -cyclopropyl). 

10 

Preferably, n represents 0. 

Preferred compounds according to the invention include examples E1-E139 as shown 
below, or a pharmaceutical^ acceptable salt thereof. 

15 

Compounds of formula (I) may form acid addition salts with acids, such as conventional 
pharmaceutical^ acceptable acids, for example maleic, hydrochloric, hydrobromic, 
phosphoric, acetic, fumaric, salicylic, sulphate, citric, lactic, mandelic, tartaric and 
methanesulphonic. Salts, solvates and hydrates of compounds of formula (I) therefore 
20 form an aspect of the invention. 

Certain compounds of formula (I) are capable of existing in stereoisomer^ forms. It will 
be understood that the invention encompasses all geometric and optical isomers of 
these compounds and the mixtures thereof including racemates. Tautomers also form 
25 an aspect of the invention. 

The present invention also provides a process for the preparation of a compound of 
formula (I) or a pharmaceutical^ acceptable salt thereof, which process comprises: 

30 (a) reacting a compound of formula (II) 




wherein R 1 , R 3 and n are as defined above, with a compound of formula R^-L 1 , wherein 
35 R 2 ' is as defined above for R 2 or a group convertible thereto and L 1 represents a suitable 
leaving group such as a halogen atom (eg. bromine or iodine) or an optionally activated 
hydroxyl group; 

(b) reacting a compound of formula (111) 



m • 




wherein R 2 , R 3 and n are as defined above, with a compound of formula R 1 -L 2 , wherein 
R 1 ' is as defined above for R 1 or a group convertible thereto and L 2 represents a suitable 
leaving group such as a halogen atom (eg. bromine, iodine or tosylate); or 

(c) reacting a compound of formula (III) as defined above, with a ketone of formula 
R r =O f wherein R 1 ' is as defined above for R 1 or a group convertible thereto; or 

(d) deprotecting a compound of formula (I) which is protected; and 

(e) interconversion to other compounds of formula (I). 

When the leaving group L 1 is attached to a sp 3 hybridised carbon, for example, R 2 -L 1 is 
an alkyl halide, process (a) typically comprises the use of a suitable base, such as 
potassium carbonate in an appropriate solvent such as 2-butanone optionally in the 
presence of a transfer reagent such as potassium iodide at an appropriate temperature 
such as reflux. 



When the leaving group L 1 is attached to a sp 2 hybridised carbon, for example, R^-L 1 is 
an aryl halide, process (a) typically comprises the use of a copper(l) salt, such as copper 
(I) iodide, in the presence of a base such as sodium hydride, in an appropriate solvent 
such as pyridine, at an appropriate temperature such as reflux. 

When L 1 is a an optionally activated hydroxyl group attached to a sp 3 hybridised carbon, 
for example, R 2 '-L 1 is an alcohol, process (a) typically comprises the use of a phosphine 
such as triphenylphosphine in a suitable solvent such as tetrahydrofuran, followed by 
addition of an azadicarboxylate such as diethylazaodicarboxylate at a suitable 
temperature such as room temperature. 

Process (b) typically comprises the use of a suitable base, such as potassium carbonate 
in an appropriate solvent such as 2-butanone optionally in the presence of a transfer 
reagent such as potassium iodide at an appropriate temperature such as reflux. 

Process (c) typically comprises the use of reductive conditions (such as treatment with a 
borohydride eg. sodium triacetoxyborohydride), optionally in the presence of an acid, 
such as acetic acid, in an appropriate solvent such as dichloromethane at a suitable 
temperature such as room temperature. 
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15 



^ process (d), examples of protecting groups and the means for their removal can be 
found in T. W. Greene 'Protective Groups in Organic Synthesis' (J. Wiley and Sons, 
1991) Suitable amine protecting groups include sulphonyl (e.g. tosyl), acyl (e.g acetyl, 
2' 2' 2'-trichloroethoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) and arylalkyl 
(e.g! benzyl), which may be removed by hydrolysis (e.g. using an acid such as 

hydrochloric acid in dioxan or trifluoroacetic acid in dichloromethane) or reduct.vely (e.g. 
hydrogenolysis of a benzyl group or reductive removal of a 2\2',2'- 
trichloroethoxycarbonyl group using zinc in acetic acid) as appropnate. Other stable 
amine protecting groups include tnfluoroacetyl (-COCF 3 ) which may be amoved by base 
catalysed hydrolysis or a solid phase resin bound benzyl group, such as a Memfield 
resin bound 2,6-dimethoxybenzyl group (Ellman linker), which may be removed by acd 
catalysed hydrolysis, for example with trifluoroacetic acid. 

Process (e) may be performed using conventional interconversion procedures such as 
epimerisation, oxidation, reduction, alkylation, nucleophilic or electroph.l.c aromattc 
substitution, ester hydrolysis or amide bond formation. 

Compounds of formula (II) and (III) may be prepared in accordance with the following 
scheme 



20 




Step (i) 




R 1 =0 



Step (H) 





wherein R 1 f R 2 , R 2 *, R 3 , n and L 1 are as defined above and P 1 represents a suitable 
protecting group such as Boc. 

5 Step (i) typically comprises a deprotection reaction, for example, when P 1 represents 
Boc the deprotection reaction comprises reaction of a compound of formula (IV) with an 
acid, for example hydrochloric acid in dioxan or trifluoroacetic acid in dichloromethane. 

Step (ii) may be performed under reducing conditions in an analogous manner to that 
10 described for process (b). 

Step (Hi) may be performed in an analogous manner to that described for process (a). 

Step (iv) typically comprises a deprotection reaction to provide a compound of formula 
15 (III) and can be performed as described in step (i). 

Compounds of formula (IV) may be prepared in an analogous manner to those described 
in Description 3 of WO 02/40471 . 

20 Compounds of formula (I) and their pharmaceutical^ acceptable salts have affinity for 
the histamine H3 receptor and are believed to be of potential use in the treatment of 
neurological diseases including Alzheimer's disease, dementia, age-related memory 
dysfunction, mild cognitive impairment, cognitive deficit, epilepsy, neuropathic pain, 
inflammatory pain, Parkinson's disease, multiple sclerosis, stroke and sleep disorders 

25 including narcolepsy; psychiatric disorders including schizophrenia (particularly 

cognitive deficit of schizophrenia), attention deficit hyperactivity disorder, depression 
and addiction; and other diseases including obesity, asthma, allergic rhinitis, nasal 
congestion, chronic obstructive pulmonary disease and gastro-intestinal disorders. 

30 Thus the invention also provides a compound of formula (I) or a pharmaceutical^ 
acceptable salt thereof, for use as a therapeutic substance in the treatment or 
prophylaxis of the above disorders, in particular neurodegenerative disorders including 
Alzheimer's disease. 

35 The invention further provides a method of treatment or prophylaxis of the above 

disorders, in mammals including humans, which comprises administering to the sufferer 
a therapeutically effective amount of a compound of formula (I) or a pharmaceutical^ 
acceptable salt thereof. 

40 In another aspect, the invention provides the use of a compound of formula (I) or a 

pharmaceutical^ acceptable salt thereof in the manufacture of a medicament for use in 
the treatment of the above disorders. 
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•when used in therapy, the compounds of formula (I) are usually formulated in a standard 
pharmaceutical composition. Such compositions can be prepared using standard 
procedures. 

5 Thus, the present invention further provides a pharmaceutical composition for 
use in the treatment of the above disorders which comprises the compound of 
formula (I) or a pharmaceutical^ acceptable salt thereof and a pharmaceutical^ 
acceptable carrier. 

10 The present invention further provides a pharmaceutical composition which 
comprises the compound of formula (I) or a pharmaceutical^ acceptable salt 
thereof and a pharmaceutically acceptable carrier. 

Compounds of formula (I) may be used in combination with other therapeutic agents, for 
15 example histamine H1 antagonists or medicaments claimed to be useful as either 

disease modifying or symptomatic treatments of Alzheimer's disease. Suitable examples 
of such other therapeutic agents may be agents known to modify cholinergic 
transmission such as 5-HT 6 antagonists. M1 muscarinic agonists. M2 muscarinic 
antagonists or acetylcholinesterase inhibitors. When the compounds are used in 
20 combination with other therapeutic agents, the compounds may be administered either 
sequentially or simultaneously by any convenient route. 

The invention thus provides, In a further aspect, a combination comprising 
of formula (I) or a pharmaceutically acceptable derivative thereof together with a further 
25 therapeutic agent or agents. 

The combinations referred to above may conveniently be presented for use in the form 
of a pharmaceutical formulation and thus pharmaceutical formulations comprising a 
combination as defined above together with a pharmaceutically acceptable carrier or 
30 excipient comprise a further aspect of the invention. The individual components of such 
combinations may be administered either sequentially or simultaneously in separate or 
combined pharmaceutical formulations. 

When a compound of formula (I) or a pharmaceutically acceptable derivative thereof is 
35 used in combination with a second therapeutic agent active against the same disease 
state the dose of each compound may differ from that when the compound is used 
alone. Appropriate doses will be readily appreciated by those skilled in the art. 

A pharmaceutical composition of the invention, which may be prepared by admixture 
40 suitably at ambient temperature and atmospheric pressure, is usually adapted for oraK 
parenteral or recta, administration and. as such, may be in the form of tablets, capsu es 
oral liquid preparations, powders, granules, lozenges, reconsfltutable powders, .njectable 
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^or infusible solutions or suspensions or suppositories. Orally administrate compositions 
are generally preferred. 

Tablets and capsules for oral administration may be in unit dose form, and may contain 
conventional excipients, such as binding agents, fillers, tabletting lubricants, 
disintegrants and acceptable wetting agents. The tablets may be coated according to 
methods well known in normal pharmaceutical practice. 

Oral liquid preparations may be in the form of, for example, aqueous or oily suspension, 
solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for 
reconstitution with water or other suitable vehicle before use. Such liquid preparations 
may contain conventional additives such as suspending agents, emulsifying agents, 
non-aqueous vehicles (which may include edible oils), preservatives, and, if desired, 
conventional flavourings or colorants. " — 

For parenteral administration, fluid unit dosage forms are prepared utilising a compound 
of the invention or pharmaceutically acceptable salt thereof and a sterile vehicle. The 
compound, depending on the vehicle and concentration used, can be either suspended 
or dissolved in the vehicle. In preparing solutions, the compound can be dissolved for 
injection and filter sterilised before filling into a suitable vial or ampoule and sealing. 
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering 
agents are dissolved in the vehicle. To enhance the stability, the composition can be 
frozen after filling into the vial and the water removed under vacuum. Parenteral 
suspensions are prepared in substantially the same manner, except that the compound 
is suspended in the vehicle instead of being dissolved, and sterilisation cannot be 
accomplished by filtration. The compound can be sterilised by exposure to ethylene 
oxide before suspension in a sterile vehicle. Advantageously, a surfactant or wetting 
agent is included in the composition to facilitate uniform distribution of the compound. 

The composition may contain from 0.1% to 99% by weight, preferably from 10 to 60% by 
weight, of the active material, depending on the method of administration. The dose of 
the compound used in the treatment of the aforementioned disorders will vary in the 
usual way with the seriousness of the disorders, the weight of the sufferer, and other 
similar factors. However, as a general guide suitable unit doses may be 0.05 to 1000 
mg, more suitably 1 .0 to 200 mg, and such unit doses may be administered more than 
once a day, for example two or three a day. Such therapy may extend for a number of 
weeks or months. 

The following Descriptions and Examples illustrate the preparation of compounds of the 
invention. 

Description 1 
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•7-Benzyloxy.1,2A5-tetrahydro-benzo[dlazepine.3.carboxylic acid ferf-butyl ester 

7 D Hydroxy-1,2A5^ add es f ^ ™ 

AdpI (2002), WO 02/40471) (790mg, 3mmol), potassium carbonate (1 .24g, 9mmol) and 

5 catalytic potassium iodide were suspended in 2-butanone (20ml). Benzyl brom.de 
(536^ 5mmoi) was added and the mixture heated at reflux for 24 ^hours The soi.ds 
were filtered and then washed with acetone. The fiitrate was [™~^**?^ 
the crude oil purified by cciumn chromatography, eiuting ^^^^^ 
and hexane (1:4) to afford the title compound (D1) <1.06g. 100%), 1 H NMR (CDCI3) 7.44 

10 WW J "H* 6.77 (1H, s). 6.74 (1H. dd, J 8.1 & 2.4 Hz), 3.49 (4H, m). 

2.84 (4H, m), 1.48 (9H, s); 

Description 2 

7-Benzyloxy-1,2,4,5-tetrahydro-benzo[dlazepine(D2) 

15 7-Benzyloxy ^i^i^etrahydro-benzo^azepine-S-carboxylic acid ferf-butyl ester (D1 
0 06g 3mmo. was dissolved in dichloromethane (15m.) and treated wrth trfluoroacet.c 
acid (15ml). The solution was stirred at room temperature for 2 hours concen ^ " 
vacuo and then twice co-evaporating with dichloromethane. The residue was d,ssolved 
in methanol and applied to a SCX (Varian bond-elute, 10g ^^^s^ 

20 and then a mixture of .880 ammonia/ methanol. The comb.ned basic Mam were 

reduced in vacuo and the residue purified by column ^^^.^ *!° . MS 
ammonia:ethanol:dichloromethane) to afford the title compound (D2) (702mg, 93 /o), MS 

(ES+) m/e 254 [M+H] + . 

25 WWW 

carboxyiic acid-fert-butyl ester (D3) 

XO-o 




3-Cyclopentyl-2,3.4,5-tetrahydro-1H-benzo[d]azepin.7-ol (E4) (1.1 g, 4.8 mmol) ,4- 
30 hydmxy-pipendine-1-carboxy.ic acid ferf-butyl ester (1.15 g, 5.7 mmol), 
azodicarboxylate (1.31 g, 5.7 mmol) and triphenylphosph.ne (1.5 g 5J 
stirred at room temperature for 16 hours in tetrahydrofuran (20 ml). 
acidified with acetic acid and applied to a SCX cartndge (Vanan bond-elute 10 g) and 
washed with methanol and then a mixture of .880 ™^ 
basic fractions were concentrated in vacuo and the resulting res.due was punfied by 
column chromatography (1:9:90 .880 ammonia:methanol:dichloromethane) to afford the 
title product (D3). MS (ES+) m/e 415 [M+H] + . 



35 



Description 4 
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-(4-Methoxycarbonyl-benzyloxy)-1 9 2A5-tetrahydro-benzo[d]azepine-3-carboxylic 
acid ferf-butyl ester (D4) 




T-Hydroxy-I^^.S-tetrahydro-benzotoflazepine-a-carboxylic acid ferf-butyl ester (WO 
5 02/40471) (5.27 g, 20.0 mmol), potassium carbonate (8.30 g, 60.0 mmol) and catalytic 
potassium iodide were suspended in butanone (100 ml). Methyl 4-(bromomethyl) 
benzoate (5.5 g, 24.0 mmol) dissolved in butanone (50 ml) was added dropwise after 
which the reaction mixture was stirred at reflux for 24 hours. The reaction mixture was 
cooled, the solids were filtered and then washed with acetone. The filtrate was 
10 concentrated in vacuo and the crude mixture was purified by column chromatography 
(1:4 ethyl acetate:hexane) to afford~the title compound (D4); MS(ES+) m/e 344 I(M+H) - 
C0 2 t Bu] + . 



Description 5 

15 4-(2,3,4,5-Tetrahydro-1H-benzo[d]azepin-7-yloxymethyl) -benzoic acid methyl ester 
(D5) 

XX> 

7-(4-Methoxycarbonyl-benzyloxy)-^ acid 
ferf-butyl ester (D4) (6.35 g) was dissolved in dichloromethane (30 ml) and treated with 
20 trifluoroacetic acid (30 ml). The solution was stirred at room temperature for 2 hours, 
concentrated in vacuo and then twice co-evaporated with dichloromethane. The residue 
was dissolved in dichloromethane and washed with 10% aqueous sodium hydroxide, 
water and brine. The organic layer was dried over magnesium sulfate, filtered and 
concentrated in vacuo to afford the title compound (D5). 

25 

Description 6 

1 -(6-ChIoro-pyridin-3-y l)-1 -morpholin-4-yl-methanone (D6) 




Morpholine (0.2 ml, 2.2 mmol) was added to stirred solution of 6-chloronicotinyI chloride 
30 (250 mg, 1.4 mmol) in dichloromethane (10 ml). After 2 hours the reaction was allowed 
to cool and the crude mixture was applied to a SCX cartridge (Varian bond-elute, 10 g) 
and washed with methanol. The methanolic fractions were concentrated in vacuo to 
afford the title compound (D6). 

35 Descriptions 7-32 (D7-D32) 
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•Descriptions 7-32 (D7-D32) were prepared and used without further characterisation 
using the method described for Description 6 (D6) from the appropriate chloride and 
amine indicated in the table: 



Description 



1 -(6-Chloro-py ridin-3-yl)-1 - 
pvrrolidin-1-yl- me thanone (D7) 



6-Chloro-nicotinamide (D8) 



6-ChlorcHN,N-dimethyl- 
nicotinamide (D9) 



6-ChIoro-N-ethyl-N-methyl- 
ni cotinamide (D10) 



6-Chloro-N-methyl-nicotinamide 
(D11) 



6-Chloro-N-cyclopentyl- 

nicotinamide (D12) 

1 -(6-Chloro~py ridin-3-yl)-1 - 
piperidin-l-yl-methanone (D13) 



1-(2-Chloro-pyridin-4-yl)-1- 
pjperidin-1-yl-methanone (D14) 



Chloride 



Amine 



6-Chloronicotinyl 
chloride 



Pyrrolidine 



6-Chloronicotinyl 
chloride 



Ammonia 



6-Chloronicotinyl 
chloride 



Dimethylamine 



6-Chloronicotinyl 
chloride 



N-Ethylmethyl- 
amine 



6-Chloronicotinyl 
chloride 



Methylamine 



6-Chloronicotinyl 
chloride 



Cyclopentylamine 



6-Chloronicotinyl 
chloride 



Piperidine 



1 -(2-Chloro-pyridin-4-yl)-1 - 
PYrrolidin-1-Yl-methanone (D15) 



1 -(2-Chloro-pyridin-4-yl)-1 
morpholin-4-vl-methanone (D16) 



1 -(6-Chloro-pyridin-2-yl)-1 - 
piperidin-1-vl-methanone (D17) 
1 -(6-Chloro-pyridin-2-yl)-1 -(1,1- 
dioxothiomorpholin-4-yl)- 
me thanone (D18) 



1 -(6-Chloro-pyridin-2-yl)-1 - 



2-Chloro-isonicotinoyl 
chloride 



Piperidine 



2-Chloro-isonicotinoyl 
chloride 



Pyrrolidine 



2-Chloro-isonicotinoyl 
chloride 



Morpholine 



6-Chloro-pyridine-2- 
carbonyl chloride 



Piperidine 



6-Chloro-pyridine-2- 
carbonyl chloride 



Thiomorpholine 
1,1 -dioxide 



6-Chloro-pyridine-2- 



Pyrrolidine 



pyrrolidin-1-vl-methanone (D19) 
1 .(6-Chloro-pyridin-2-yl)-1 - 
morpholin-4-yl-methanone (D20) 


caroonyi cnionae 
6-Chloro-pyridine-2- 
carbonyl chloride 


Morpholine I 


1 -(2-Chloro-pyridin-3-yl)-1 - 
morpholin-4-yl-methanone (D21) 


2-Chloro-nicotinoyl 
chloride 


Morpholine I 


1-(2-Chloro-pyridin-3-yl)-1 - 
piperidin-1-vl-methanone (D22) 


2-Chloro-nicotinoyl 
chloride 


Piperidine 


1 -(4-Chloro-phenyl)-1 -morpholin- 
4-yl-methanone (D23) 


4-Chloro-benzoyl 
chloride 


Morpholine 


4-ChIoro-N-cyclopropylmethyl- 
benzamide (D24) 


4-Chloro-benzoyl 
chloride 


Cyclopropylmethy 
l-amine 
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1 -(4-Chloro-phenyl)-1 -pyrrolidin- 
1-yl-methanone (D25) 


4-Chloro-benzoyl 
chloride 


Pyrrolidine 


4-Chloro-N-cyclobutyI-benzamide 
(D26) 


4-Chloro-benzoyl 
chloride 


Cyclobutylamine 


4-Chloro-W, N-diethyl-benzamide 
(D27) 


4-Chloro-benzoyl 
chloride 


Diethylamine 


4-Chloro-A/-(2-cyano-ethyl)-/V- 
methyl-benzamide (D28) 

£ N / 


4-Chloro-benzoyl 
chloride 


3-Methylamino- 

nmninnitril© 

\Jl \J\Jl\Jl llll IIC? 


1 -(3-Chloro-phenyl)-l -morpholin- 
4-yl-methanone (D29) 


3-Chloro-benzoyl 
chloride 


Morpholine 


3-ChIoro-N-cvcloDroDvlmethvl- 
benzamide (D30) 


3- h 1 orn-h ^ n 7rw /I 

chloride 


oyciopropy i meiny 
l-amine 


4-(4-Chloro-benzenesulfonyl)- 
moroholinp (DM ^ 


4-ChIoro- 

uenzenesuiTonyi 

chloride 


Morpholine 


4-Chloro-A/,/V-diethyl- 
benzenesulfonamide (D32) 


4-Chloro- 

benzenesulfonyl 

chloride 


Diethylamine 



Description 33 

5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]a2epin-7-yloxy)-pyrazine-2- 
carboxylic acid (D33) 




S^S-^clobutyl^.S^.S-tetrahydro-IH-benzoIcOazepin-T-yloxyJ-pyrazine^-carboxylic 
acid methyl ester (E122) (880 mg, 2.5 mmol) was dissolved in a mixture of ethanol (15 
ml) and 2N sodium hydroxide (4 ml). The resulting mixture was stirred at room 
temperature for 0.5 hours and then concentrated in vacuo to remove the organic 
solvents. The reaction mixture was then acidified to pH 5 (2N hydrochloric acid) and the 
resulting precipitates were filtered, washed with water and dried under vacuum to afford 
the title compound (D33). MS (ES+) m/e 340 [M+H]\ 

Description 34 

5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[c0azepin-7-yloxy)-pyrazine-2-carbonyl 
chloride (D34) 

^crxxx> 

Thionyl chloride (5 ml) was added slowly to 5-(3-cyclobutyl-2,3,4,5-tetrahydro-1H- 
benzo[G0azepin-7-yloxy)-pyrazine-2-carboxylic acid (D33) (485 mg). The resulting 
reaction mixture was stirred at room temperature for 1 hour and then heated at reflux for 
a further 1 hour. The reaction mixture was cooled, diluted with toluene and concentrated 
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fcn vacuo to afford the title compound (D34), which was used without further 
characterisation. 

Example 1 

5 7-Benzyloxy.3-cyclobutyl-2,3,4,5-tetrahydro.1H-benzo[dlazepine(E1) 

7-Benzyloxy.1,2.4,5-tetrahydro-benzo[dlaze P ine (D2) (25.3 g, 100 mmol) was dissolved 
in 2.5% aLc acid in dichloromethane (400 ml) at 0 °C and treated dropw.se wrth 
cyclobutanone (11.2 ml. 150 mmol). The mixture was stirred for 30 7^""" 

10 sodium triacetoxyborohydride (31.8 g, 150 mmol) was added port.onw.se The region 
mixture was stirred at room temperature for 4 hours, bas,fied with 
carbonate solution and extracted with dichloromethane. The comb.ned extracte we e 
washed with water, brine, dried over anhydrous sodium sulfate and con^m 
vacuo. The crude residue was triturated with hexane and filtered to afford the We 

15 . product (E1). MS (ES+) m/e 308 [M+H] + . 

Example 2 , 
7-Benzyloxy-3-cyclopentyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine(E2) 

ExampTfwas prepared using the method described for Examp.e 1, subsfitutng 

20 cyclobutanone for cyclopentanone. MS (ES+) m/e 322 [M+H] . 

Example 3 

3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzotd]azepin-7-ol (E3) 

25 7.Benzyloxy-3-cyclobutyl-2,3,4,5.tetrahydro-1 H-benzo[dlazepine (E1 ) (9.22 g, 30 mmol) 
25 was d^ 2d Methanol (150 ml) and tetrahydrofuran (50 ml). Palladium OHmon 

charcoal paste) was added and the reaction mixture was stirred at room temperature 
0 atmosphere) for 5 hours. The reaction mixture was fill ere I through 

cente and the filtrate concentrated in vacuo. The crude residue was triturated ***** 
30 ether and filtered to afford the title product (E3), which was used ,n subsequent steps 

without further purification. MS (ES+) m/e 218 [M+H] . 

Example 4 . 
3-Cyclopentyl-2,3,4,5.tetrahydro-1H-benzo[dlazepin-7-ol (E4) 

Example 4 was prepared using the method described for Example 3 (E3), sub« 7- 
benzyloxy-3-cyclobutyl-2,3,4,5-tetrahydro.1H-benzotdlazep,ne (E1) for 7-benzyloxy 3 
cyclopentyl-2,3,4,5-tetrahydro-1H-benzo[d]azepine (E2). 0 OH 0 Kn , QU m \ 

Z NMR (DMSO, d6) 9.08 (1H, brs), 6.70 (1H, d), 6.53-6.47 (2H. m), 3.31-2.50 (9H, m) 
1.88-1.43 (8H, m). 



35 
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l 3-Cyclopenty!-7-(piperidin-4-yloxy)-2,3,4,5-tetrahydro-1H-benzo[cflazepine (E5) 

4-(3-Cyclopentyl-2,3 f 4,5-tetrahydro-1H-benzo[c/lazepin-7-yloxy)-piperidine-1-carboxylic 
acid-fert-butyl ester (D3) (593 mg, 1.43 mmol) was dissolved in dichloromethane (5 ml) 
and treated with trifluoroacetic acid (3 ml). The solution was stirred at room temperature 
for 1 hour, concentrated in vacuo and applied to a SCX cartridge (Varian bond-elute, 5 g) 
and washed with methanol and then a mixture of .880 ammonia/ methanol. The 
combined basic fractions were concentrated in vacuo and the resulting residue was 
purified by column chromatography eluting with 1: 9: 90 .880 ammonia: methanol: 
dichloromethane to afford the title product (E5). MS (ES+) m/e 315 [M+H] + . 

Examples 6-12 

Examples 6-12 (E6-12) were prepared "using an analogous method to that described for 
Example 5 (E5)from either 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ol (E3) 
or 3-cyclopentyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ol (E4) and the appropriate 
alcohol indicated in the table. 



Example 


Starting 
Material 


Alcohol 


LC/MS (M+H + ) 


3-Cyclobutyl-7-(piperidin-4- 
yloxy)-2,3,4,5-tetrahydro-1 H- 
benzo[c/|azepine (E6) 


E3 


4-Hydroxy-piperidine-1 - 
carboxylic acid ferf-butyl 
ester 


301 


3-Cyclobutyl-7-(piperidin-4- 
ylmethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzordlazepine (E7) 


E3 


4-Hydroxymethyl- 
piperidine-1 -carboxylic 
acid fert-butyl ester 


315 


3-Cyclobutyl-7-((f?)-1- 
pyrrolidin-2-ylmethoxy)- 
2,3,4,5-tetrahydro-1 H- 
benzo[of]azepine (E8) 


E3 


(R)-2-Hydroxymethyl- 
pyrrolidine-1 -carboxylic 
acid fert-butyl ester 


301 


3-Cyclobutyl-7-((f?)- 
pyrrolidin-3-yloxy)-2,3,4,5- 
tetrahydro-1 H- 
benzo[oflazepine (E9) 


E3 


(R)-3-Hydroxy- 
pyrrolidine-1 -carboxylic 
acid fe/f-butyl ester 


287 


3-Cyclobutyl-7-((S)- 
pyrrolidin-3-yloxy)-2,3,4,5- 
tetrahydro-1H- 
benzo[o1azepine (E10) 


E3 


(S)-3-Hydroxy- 
pyrrolidine-1 -carboxylic 
acid fe/f-butyl ester 


287 


3-Cyclobutyl-7-((S)-1- 
pyrrolidin-2-ylmethoxy)- 
2,3,4,5-tetrahydro-1H- 
benzofdlazepine (E11) 


E3 


(S)-2-Hydroxymethyl- 
pyrrolidine-1 -carboxylic 
acid fert-butyl ester 


301 
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'3-Cyclopentyl-7-(piperidin-4- 
ylmethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzofdlaz e pine (E12) 



E4 



4-Hydroxymethyl- 
piperidine-1 -carboxylic 
acid fe/f-butyl ester 



329 



methanoyl}-benzonitrile (E13) 



20 




4-Cyanobenzoic acid (147 mg, 1 mmol), 1-hydroxy benzotriazole hydrate (154 mg, 1 
mmol) and N-cyclohexylcarbodiimide N'-methyl polystyrene (1.8 mmol/g, 555 mg. i 
mmol) were stirred at room temperature in dichloromethane (5 ml) 
cyclobutyl-7-(piperidin-4-yloxyW (E6) (150 mg 0.5 

mmol) was added and stirring continued for 16 hours. The reaction mixture was appl.ed 
to a SCX cartridge (Varian bond-elute, 5 g) and washed with methanol and then a 
mixture of .880 ammonia/methanol. The combined basic fractions were concentrated in 
vacuo and the resulting residue was purified by column chromatography 
(dichloromethane to 1:9:90 .880 ammonia:ethanol:dichloromethate) to afford the title 
product (E13). MS (ES+) m/e 430 [M+H] + . 

Examples 14-42 

Examples 14-42 (E14-E42) were prepared using an analogous method to that described 
for Example 13 (E13) from the appropriate amine and acid indicated in the table: 



Example 


Amine 


Acid 


LC/MS 
(M+H+) 


1 -[4-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[d]azepin-7- 
yloxy)-piperidin-1 -yl]-1 -(tetrahydro- 
pyran-4-yl)-methanone (E14) 


3-Cyclobutyl-7- 

(piperidin-4-yloxy)- 

2,3,4,5-tetrahydro- 

1H-benzo[cqazepine 

(E6) 


Tetrahydro 
-pyran-4- 
carboxylic 
acid 


413 


1 -[4-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[cQazepin-7- 
yloxy)-piperidin-1 -yl]-1 -cyclohexyl- 
methanone (E15) 


3-Cyclobutyl-7- 

(piperidin-4-yloxy)- 

2,3,4,5-tetrahydro- 

1H-benzo[d]azepine 

(E6) 


Cyclohexa 
ne 

carboxylic 
acid 


411 


1 -[4-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[d]azepin-7- 
yloxy)-piperidin-1 -yl]-1 -isoquinolin- 
1-yl-methanone (E16) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
IH-benzofdlazepine 


Isoquinolin 
e-1- 

carboxylic 
acid 


456 



17 



f 


(E6) 






4-f (EV3-r4-f3-Cvclobutvl-2 3 4 5- 
tetrahydro-1 /-/-benzo[c/|azepin-7- 
yloxy)-piperidin-1 -yl]-3-oxo- 
propenyl}-benzonitrile (E17) 


3_fN/Hnhi itvl-7- 

(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H~benzo[of]azepine 
(E6) 


Cyano- 
phenyl)- 
acrylic acid 


456 


1-r4-(3-Cvclobutvl-2 3 4 5- 
tetrahydro-1 H-benzo[c/|azepin-7- 
yloxy)-piperidin-1 -yl]-1 -isoquinolin- 
6-yI-methanone (E18) 


(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[cdazepine 
(E6) 


Icnm tinnlin 

lOULf Ull IUIII 1 

e-6- 

carboxylic 
acid 


456 


1-r4-(3-Cvclobutvl-2 3 4 5- 
tetrahydro-1 H-benzo[aflazepin-7- 


o v^yoiUL/uiyr/ — 

(piperidin-4-yloxy)- 


\j ivicu iyi— 

isoxazole- 


410 


yloxy)-pfperidi*ri-1 -yi]-1 -(5-methyj- 
isoxazol-3-yl)-methanone (E19) 


2,3,4,5-tetrahydro- 
1 H-benzo[c3fjazepine 
(E6) 


3- 

carboxylic 
acid 


1 -Rpn7rrthifl7nl-fvA/l-1 

i uci iluu iici^.v-m \J y I i — | > *t-^o 

cycIobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[c(|azepin-7-yloxy)-piperidin- 
1-yl]-methanone (E20) 


o-\-»yciuDuiyi-f - 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[d]azepine 
(E6) 


Dor iz.uir iidz. 
ole-6- 
carboxylic 
acid 


462 


1 -r4-^-rtvrlnhi itvl-9 ^ A 
i L*t^^w v>y oiuijij ty i ^,o,*t,o 

tetrahydro-1 H-benzo[c/Jazepin-7- 
yloxy)-piperidin-1 -yl]-1 -pyridin-4-yl- 
methanone (E21) 


o-oyciuDuiyi- 1 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[cdazepine 
(E6) 


isonicoiinic 
acid 


406 


1 -[4-(3-Cyclobutyl-2, 3,4, 5- 
tetrahydro-1 H-benzo[cflazepin-7- 
yioxy)-piperidin-1-yI]-1-[4-(1- 
pyrrolidin-1-y!-methanoyl)-phenyl]- 
methanone (E22) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[cflazepine 
(E6) 


4-(1- 

Pyrrolidin- 
1-yl- 

methanoyl) 

-benzoic 

acid 

PCT Int. 

A nnl 

(2003), 
WO 

0304468 
A1 


502 


1 -[4-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[c/|azepin-7- 
yloxy)-piperidin-1 -yQ-1 -thiophen-3- 
yl-methanone (E23) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[cflazepine 


Thiophene- 
3- 

carboxylic 
acid 


411 
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) (I 


E6) 






1-[4-(3-CycloDutyi-^,o, 4,0- 0 
tetrahydro-1 /-/-benzo[cQazepin-7- ( 
yloxy)-piperidin-1 -yl]-1 -f uran-3-yl- 5 
methanone (E24) 


»-Cvclobutvl-7- F 
piperidin-4-yloxy)- c 
>,3,4,5-tetrahydro- £ 
lH-benzo[o]azepine 
E6) 


uran-3- 

arboxytic 

icid 


395 


1 -[^(S-CycloDUtyl-Z.o^jO- 
tetrahydro-1 H-benzo[d]azepin-7- 
yloxymethyl)-piperidin-1 -yl]-1 - 
tetrahydro-pyran-4-yl)-methanone 

fE25} L 


3-Cvclobutvl-7- 
(piperidin-4- 
ylmethoxy^.SAS- 
tetrahydro-1 H- 
benzofcnazebine (E7) 


retrahydro I 
-pyran-4- 
carboxylic 
acid 


427 


1-[(R)-2-(3-CycloDUtyi--!i,«3,4 ) o- j 
tetrahydro-1 H-benzolcflazepin-7- 
yloxymethyl)-pyrrolidin-1-yl]-1- 
(tetrahydro-pyran-4-yl)-methanone 

<E26) 1 


3-Cvclobutvl-7-((R)- 
1-pyrrolidin-2- 
ylmethoxy)-2,3,4.5- 
tetrahydro-1H- 
benzo[d]azepine (E8) 


Tetrahydro I 
-pyran-4- 
carboxylic 
acid 


413 


1-[(R)-3-(3-Cyclobutyl-2,o,4 f o- | 
tetrahydro-1 H-benzo[(flazepin-7- 

y!oxy)-pyrrolidin-1-yl]-1- | 
(tetrahydropyran-4-yl)-methanone 

(E27) 


^-Cvclobutvl-7-( (RY 
pyrrolidin-3-yloxy)- 
2,3,4,5-tetrahydro- 
IH-benzotcflazepine 

|(E9) 


Tetrahydro I 
-pyran-4- 
carboxylic 
acid 


399 


l-KSJ-S-CS-Cyclobutyi-z.o^.o- 
tetrahydro-1 H-benzo[d]azepin-7- 

yloxy)-pyrrolidin-1 -yl]-1 - 
(tetrahydro-pyran-4-yi)-methanone 

(E28} 


^-nvrlnhutvl-7-((SV 

pyrrolidin-3-yloxy)- 
2,3,4,5-tetrahydro- 
1H-benzotcQazepine 
(E10^ 


Tetrahydro 
-pyran-4- 
carboxylic 
acid 


399 


I l-KS^S-Cyclobutyl^.S^.S- 

tetrahydro-1 H-benzo[a]azepin- / - 

yloxy)-pyrrolidin-1 -yO-1 - 
(tetrahydro-pyran-4-yl)-methanone 

(E29) 


I 3-Cyclobutyl-7-((S)-1- 

l n\/rrn.iriin-2- 

ylmethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzo[<flazepine 
(E11) 


Tetrahydro 
-pyran-4- 
carboxylic 
acid 


413 


1 -[4-(3-Cyclobutyl-2,3,4,o- 
tetrahydro-1H-benzo[cQazepin-7- 
yloxy)-piperidin-1 -yl]-1 - 
(methanesulfonyl-phenyl)- 
methanone (E30) 


^-nvrlobutvl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1H-benzo[c/lazepine 
I (E6) 


4- 

Methanesu 
lfonyl- 
benzoic 
acid 


483 


1 -[4-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[d|azepin-7- 
yloxy)-piperidin-1 -yl]-1 -pyrazin-2- 
yl-methanone (E31) 


I 3-Cyclobutyl-7- 
(piperidin-4-yloxy> 
2,3,4,5-tetrahydro- 
1H-benzo[cf]azepine 

l(E6> 


2-Pyrazine 
carboxylic 
acid 


407 



-19- 



%-{1-r4-(3-CycIobutvl-2 3 4 5- 
tetrahydro-1 H-benzo[cf|azepin-7- 
yloxy)-piperidin-1-yl]-methanoyl}- 
1W-pyridone (E32) 


(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[d]azepine 
(E6) 


nicotinic 
acid 


422 


1 -[4-(3-Cyclobutyl-2, 3,4,5- 
tetrahydro-1 H-benzo[d|azepin-7- 
yIoxy)-piperidin-1 -yl]-1 -(2,3- 
dihydro-benzofuran-5-yl)- 
methanone (E33) 


3-CyclobutyI-7- 
( DiDeriHin-4-\/lox\/^- 

2,3,4,5-tetrahydro- 
1 H-benzo[d]azepine 
(E6) 


2,3- 

imJW ly Ul \J 

benzofuran 
-5- 

carboxylic 
acid 


447 


1-r4-(3-Cvclobutvl-2 3 4 5- 
tetrahydro-1 H-benzo[tf|azepin-7- 
yloxy)-piperidfn-1 -yQ-3-methoxy- 
propan-1-one (E34) 


(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro-" 
1 H-benzo[d]azepine 
(E6) 


o-ivicu lUAy- 

propionic 
acid 


... - 


1 -[4-(3-Cyclobutyl-2,3,4, 5- 
tetrahvdro-1 /-/-benzorcflazenin-7- 
yloxy)-piperidin-1-yl]-(2 f 3-dihydro- 
benzofuran-7-yl)-methanone (E35) 


3-Cyclobuty!-7- 

/ niniariHiri-A-\/lr»v\/\- 
^pipci IUII 1 *+-y lUAy y— 

2,3,4,5-tetrahydro- 
1 H-benzo[c/|azep!ne 
(E6) 


2,3- 

uinyuro- 

benzofuran 

-7- 

carboxylic 
acid 


447 


4-{1-{4-(3-Cyclopenty!-7-(piperidin- 
4-vImethoxvV2 3 4 5-tetrahvrirn- 

1 H-benzo[ct]azepin-7- 
yloxymethyl)piperidin-1 -yl]- 
methanoyl}-benzonitrile (E36) 


3-CyclopentyI-7- 

/nirnariHin_A-. 
^(Jipcl HJIll-*r~ 

ylmethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzo[c/Iazepine 
(E12) 


4-Cyano- 
acid 


458 


1 -[4-(3-Cyclopentyl-2,3,4,5- 
tetrahvdro-1 H-benzordlazeDin-7- 
yloxymethyl)-piperidin-1 -yl]-1 -[4- 
(1 -pyrrolidin-1 -yl-methanoyl)- 
phenyl]-methanone (E37) 


3-CycIopentyl-7- 

^JJipd IUII i— *t— 

yImethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzo[cflazepine 
(E12) 


4-(1- 

Px/rrviliHi n— 
ryi luiiuii i- 

1-yl- 

methanoyl) 

-benzoic 

acid 


530 


4-{1 -[4-(3-Cyclopentyl-2,3,4,5- 
tetrahydro-1 H-benzo[o]azepin-7- 
yloxy)-piperidin-1 -yl]-methanoyI}- 
benzonitrile (E38) 


3-Cyclopentyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[c/|azepine 
(E5) 


4-Cyano- 

benzoic 

acid 


444 
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r-i_[4-(3-cycioperityi-^:,o,^,o- i < 
tetrahydro-1 H-benzo[d]azepin-7- 
yloxy)-piperidin-1 -yll-1 -pyridin-4-yl- 
methanone (E39) 


3-Cvclopentyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 1 
1H-benzo[d]azepine 

IE5) _ L 


Isonicotinic 
acid I 


420 


1 -[4-(3-Cyclopentyi-^,o,*v,o- 
tetrahydro-1H-benzo[d]azepin-7- 

yloxy)-piperidin-1 -yl]-1 -quinolin-6- 

yl-methanone (E40) 


3-Cvclopentyl-7- 
(piperidin-4-yloxy)- I 
2,3,4,5-tetrahydro- 
1H-benzo[d]azepine | 
(E5) 


Quinoline- 
6- 

carboxylic 
acid 


470 


1 -[4-(3-Cyclopentyl-2,3,4,5- 
tetranydro-1 rf-Denzoiajazepin i 
yloxy)-piperidin-1-y1l-1-[4-(1- 
pyrrolidin-1 -yl-methanoyl)- 
phenyl]methanone (E41) 


3-Cyclopentyl-7- 
fDiDeridin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1H-benzolcQazepine 

(E5) 


4-(l- 

Pyrrolidin- 
1-yl- 

methanoyl) 

-benzoic 

acid 


516 


1 -Biphenyl-4-yM -[4-(3- 
cyclopentyl-2,3.4,5-tetrahydro-1 H- 
benzo[d]azepin-7-ylbxy)-piperidin- 

1-y!]-methanone (E42) 


I 3-Cyclopentyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1H-benzo[d]azepine 

(FR) 


I 4-Biphenyl 
carboxylic 
acid 


495 



cyclopentyl-methanone (E43) 




5 3-Cyclobutyl-7-(piperidin-4^^ (E6) (150 mg, 

XSSZ^tto* ^ dich.oromethane (5 m.) ^ 

(3 2 mmol/g 625 mg, 2 mmol). Cyclopentane carbonyl chlonde (80 pi. 0.6 mmol) was 
added'd'ne mixture stirred at room temperature for 16 hours. The resin was filtered 
10 washed with dich.oromethane and the filtrate concentrated in vacuo The rescue was 
Durified by column chromatography (dichloromethane to 1.9.90 .880 
rmrnia:etLo,:dichloromethane) to afford the title product (E43). MS (ES + ) m/e 397 

[M+H] + . 

15 Ses S 4t*51 (E44-E51) were prepared using an analogous method to that described 
Sp^ S from the appropriate amine and carbonyl chloride indicated ,n the 

table: 



Amine 



LC/WIS 
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# • 



f 




chloride 


(M+H+) 


tetrahydro-1 H-benzo[c/|azepin-7- 
yloxymethyI)-piperidin-1 -yl]- 
methanoyi}-benzonitrile (E44) 


o-oyciODUiyi-f - 
(piperidin-4- 
ylmethoxy)-2 f 3,4,5- 
tetrahydro-1H- 
benzo[cflazepine (E7) 


4-Cyano 

benzoyl 

chloride 


444 


4-f1JYPV.9-7^-PvHnhi it\/l O *\ A R 

yloxymethyl)-pyrrolidin-1 -yl]- 
methanoylj-benzonitrile (E45) 


o-uycioDutyi- r -((K)- 
1 -pyrroiiuin-^- 
yImethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzo[cflazepine (E8) 


4-Cyano 

Denzoyi 

chloride 


430 


" \ i Lvr\/-o-\o-\^yuiouuiyi-z,o f < f ,o- 


o-oycioD utyi-7- ((/\)- 


4-Cyano- 




tetrahydro-1 H-benzo[cr]azepin-7- 
yloxy)-pyrrolidin-1 -yl]-methanoyl}- 
benzonitrile (E46) 


pyrrolidin-3-yIoxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[c/]azepine 
(E9) 


benzoyl 
chloride 


416 


tetrahydro-1 H-benzo[cflazepin-7- 
y!oxy)-pyrrolidin-1-yl]-methanoyl}- 
benzonitrile (E47) 


o-uyciouutyl-7-((o)- 
pyrrolidin-3-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[cflazepine 
(E10) 


4-Cyano- 

benzoyl 

chloride 


416 


4-{l.[(S)-2-(3-Cyclobutyl-2 l 3 l 4 I 5- 
leiranyaroi n-Denzo|ujazepin-7- 
yloxy)-pyrrolidin-1-yl]-methanoyl}- 
benzonitrile (E48) 


3-Cyclobutyl-7-((S)-1- 

pyrroIidin-2- 

ylmethoxyJ^^^.S- 

tetrahydro-1H- 

benzofoQazepine 

(E11) 


4-Cyano- 

benzoyl 

chloride 


430 


i -[.h-^ v^ycioDuiyi-z, 0,4,0- 
tetrahydro-1 H-benzo[c/Jazepin-7- 
yIoxy)-piperidin-1-yI]-2,2-dimethyl- 
propan-1-one (E49) 


o-cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[c(|azepine 
(E6) 


2,2- 

Dimethyl- 
propionyl 
chloride 


385 


i -[H-^o-oyciODuiyi-^, 0,^,0- 
tetrahydro-1 H-benzo[<flazepin-7- 
y!oxy)-piperidin-1 -yl]-1 - 
cyclopropyl-methanone (E50) 


o-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[c/|azepine 
(E6) 


Cyclopropa 
ne 

carbonyl 
chloride 


369 


1 -Cyclobutvl-1 44-(3-cvclobutvl- 
2,3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-yloxy)- 
piperidine-1-yl]-methanone (E51) 


3-Cvclobutvl-7- 
(piperidin-4-yIoxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[cflazepine 
(E6) 


wyuiuuu Lai i 

e carbonyl 
chloride 


384 
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1-morpholin-4-yl-methanone (E52) 




3-Cydobutyl-7^piperidirWl-yto^^^^ VfLZ 
0 Smmol) was stirred in dichloromethane (5 ml) with dlethvlaminomethyl polys^rene 
(3 2 ZZt T*2S mg, 2 mmol). Morpholine carbamoyl ohloride (70 uL. 0.6 mmoOw» 
IdaeSand the mixture s«rrad a. room temparature for 16 hours. Tha res,n was M 
washed with dichloromethane and tha nitrate concantratad in vacuo Tha «•*» was 
Durified by column chromatography (dichloromethane to 1:9.90 .880 
ammoniaioMichiommelhana) to afford me titie product (E52). MS (ES + ) m/a 414 
[M+H] + . 

ExamDles S 5 5 3-60°(E53-E60) were prepared using an analogous method to that described 
^Se 52 (U from the appropriate amine and carbonyi chioride indicated ,n the 

table: 



Example 

1 -[4-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[d]azepin-7- 
yloxymethyl>piperidin-1 -yl]-1 - 
morpholin-4-yl-methanone (E53) 

1 -[(R)-2-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[djazepin-7- 
yloxymethyl)-pyrrolidin-1 -yQ-1 - 
morpholin-4-yl-methanone (E54) 



Amine 

3-Cyclobutyl-7- 
(piperidin-4- 
ylmethoxy)-2,3,4,5 
tetrahydro-1H- 
benzoldlazepine (E7 

3-Cyclobutyl-7-((R)- 

1-pyrrolidin-2- 

ylmethoxy)-2.3,4,5- 

tetrahydro-1H- 

benzofoflazepine (E8) 



Carbonyi 
Chloride 

Morpholine 
-4-carbonyl 
chloride 



Morpholine 
-4-carbonyl 
chloride 



LC/MS 
(M+H+) 



428 



414 



1-[(R)-3-(3-Cyclobutyl-2,3,4,5- 
I tetrahydro-1H-benzo[d]azepin-7- 
yloxy)-pyrrolidin-1 -yl]-1 -morpholin- 
4-yl-methanone (E55) 



1 -[(S)-3-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1H-benzo[d]azepin-7- 
yloxy)-pyrrolidin-1 -yl]-1 -morpholin- 
4-yl-methanone (E56) 



3-Cyclobutyl-7-((R)- 
pyrrolidin-3-yloxy)- 
2,3,4,5-tetrahydro- 
1H-benzo[d]azepine 

(E9) 



3-Cyclobutyl-7-((S)- 
pyrrolidin-3-yloxy)- 
2,3,4,5-tetrahydro- 
1H-benzo[d]azepine 
E10) 

23 



Morpholine 
-4-carbonyl 
chloride 



400 



Morpholine 
-4-carbonyl 
chloride 



400 



real ban i 



*4-(3-CycIobutyI-2,3A5-tetrahvdro- 
1 H-benzo[c(lazepin-7-yloxy)- 
piperidine-1-carboxylic acid 
diisopropylamide (E57) 


3-Cvclnhi itvl-7- 

(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[cQazepine 
(E6) 


L^iioopropyi 

-carbonyl 

chloride 


429 


1 -tMS-Cydobutyl^SAS- 
tetrahydro-1 H-benzo[c/|azep!n-7- 
y!oxy)-piperidin-1-yQ-pyrrolidin-1- 
yl-methanone (E58) 


itvI-7- 

w \/y vlUUUlVI # 

(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1 H-benzo[d]azepine 
(E6) 


r yi ruHuine*- 
1 -carbonyl 
chloride 


398 


1-[4-(3-Cyclobutyl-2,3,4 5- 
tetrahydro-1 H-benzo[d|azepin-7- 
yloxy)-piperidin-1 -yl]-1 -piperidin-1 - 
yl-methanone (E59) ~ 


w wjf wiuuuiyr/ 

(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
iH-benzo[c/|azepine 
(E6) 


Pir^orirlirna 
r ipt;l lUlllc- 

1 -carbonyl 
chloride 


412 _ 


1 -[(S)-2-(3-CycIobutyl-2,3 f 4,5- 
tetrahydro-1 H-benzo[c/|azepin-7- 
yloxymethyl)-pyrro!idin-1 -yl]-1 - 
morpholin-4-yl-methanone (E60) 


3-CycIobutyl-7-((S)-1- 

pyrroIidin-2- 

ylmethoxy)-2 f 3 l 4 l 5- 

tetrahydro-1 H- 

benzo[c/|azepine 

(E11) 


Morpholine 
-4-carbonvl 
chloride 


414 



10 



15 



Example 61 

4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy)-piperidine.1- 
carboxylic acid diethylamide (E61) 

OyCr°xXK> 

3-Cyclobutyl-7-(piperidin-4-yloxy)-2,3,4,5-tetrahydro-1H-benzo[d]azepine (E6) (1.5 g, 5 
mmol) dissolved in toluene (40 ml) was added slowly to a 20% phosgene in toluene 
solution (12.5 ml, 25 mmol) at 0 °C. The mixture was stirred at room temperature for 3 
hours and concentrated in vacuo to afford a crude residue (1.91 g) that was used without 
further purification. The crude product (300 mg, 0.75 mmol) was added to a stirred slurry 
of diethylamine (207 uL, 2 mmol) and diethylaminomethyl polystyrene (3.2 mmol/g, 1.41 
g. 4.5 mmol) in dichloromethane (10 ml). The reaction mixture was stirred at room 
temperature for 16 hours, filtered and concentrated in vacuo. The crude residue was 
purified by column chromatography (dichloromethane to 1:9:90 .880 
ammonia:ethanol:dichloromethane) to afford the title product (E61). MS (ES+) m/e 400 
[M+H] + . 



20 



Examples 62-65 

Examples 62-65 (E62-E65) were prepared using an analogous method to that described 
for Example 61 (E61) from 3-cyclobutyl-7-(piperidin-4-yloxy)-2,3,4,5-tetrahydro-1H- 
benzo[d]azepine (E6) and the appropriate amine indicated in the table: 

-24- 
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# 



Example 


Amine 


LC/MS - ) 
(M+H + ) 
Unless 
stated 


1-[4-(3-Cyclobutyl-2,3,4,5-tetrahydro- 
1 H-benzo[d]azepin-7-yloxy)-piper'>din-1 - 
yfj-1 -(1 ,3-d.hydro-iso.naoi-z-yi;- 
methanone (E62) 


2,3-Dihydro-1H- 
isoindole 


446 


1-[4-(3-Cyclobutyl-2,3,4,5-tetrahydro- 
1 H-benzo[d]azepin-7-yloxy)-piperidin-1 - 
yQ-1 -(2,3,5,6-tetrahydro- 
[1 t 21bipyrazinyl-4-yl)-methanone (E63) 


3,4,5,6- I 
Tetrahydro-2H- 
M 21biDvrazinyl 


491 


1-[4-(3-Cyclobutyl-2,3,4,5-tetrahydro- 
1H-benzo[cQazepin-7-yloxy)-piperidine- 
1-carboxvT.c acid isopropyl-(2-methoxy- 
ethvl) amide (E64) 


lsopropyl-(2- 

methoxy-ethyl- 

amine 


444 


1-[4-(3-Cyclobutyl-2,3,4,5-tetrahydro- 
1 H-benzo[d]azepin-7-yloxy)-piperidin-1 - 
yl}-(1 ,1 -dioxo-thiomorpholin-4-yl)- 
methanone (E65) 


Thiomorpholine 
1,1 -dioxide 


462 



10 



Ip^yclo^ 

carboxylic acid isopropyl amide (E66) 

A solution of 3-cyclobutyl-7-(pipe^^^ 

(E6) (150 mo. 0.5 mmol) and isopropyl isocyanate (60 nL, 0.6 mmol) in d.chlorome hane 
(5 ml) was stirred at room temperature for 16 hours. The solution was concentrated ,n 
vacuo and the residue was purified by column chromatography C«Moremtt» ne to 
1:9:90 .880 ammonia:ethanol:dichloromethane to afford the title product (E66). MS 
(ES+j m/e 386 [M+H] + . 

Example 67 ... „ 

15 4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[dla Z epin-7-yloxy)-pipendine-1- 

carboxylic acid (4-fluoro-phenyl)-amide (E67) 

Example 67 was prepared using the method described for Example 66 (E66) subst.tut.ng 
isopropyl-isocyanateforthe4-fluoro-isocyanate. MS (ES+) m/e 438 [M+H] . 

acetamide (E68) 

-25 - 
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10 



15 



Sodium hydride (60% disp. in mineral oil, 60 mg, 1.5 mmol) was added to a stirred 
solution of 3-cycIobutyl-2 1 3 f 4,5-tetrahydro-1H-benzo[d]a2epin-7-ol (E3) (200 mg, 0.9 
mmol) in dimethyl sulfoxide (10 ml). After 0.5 hours, dimethyl amino acetyl chloride (0.3 
mi, 2.4 mmol) was added and the reaction mixture was heated to 120 °C for 6 hours. 
The reaction was allowed to cool, the crude mixture was applied to a SCX cartridge 
(Varian bond-elute, 10 g) and washed with methanol and then a mixture of .880 
ammonia/methanol. The combined basic fractions were reduced in vacuo to afford the 
title compound (E68). MS (ES+) m/e 303 [M+H] + . 

Examples 69-71 

Examples 69-71 (E69-E71) were prepared using the method described for Example 68 
(E68) from 3-cyclobutyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-ol (E3) and the 
appropriate chloride indicated in the table. 



Example 


Chloride 


LC/MS 
(M+H+) 


2-(3-CycIobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[cflazepin-7-yloxy)-/V-phenyl- 
acetamide (E69) 


2-Chloro-N- 

phenyl- 

acetamide 


351 


2-(3-CycIobutyl-2,3,4,5-tetrahydro-1H- 
benzo[c/|azepin-7-yloxy)-1 -pyrrolidin-1 - 
yl-ethanone (E70) 


2-Chloro-1- 
pyrrolidin-1 -yl- 
ethanone 


329 


2-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H- 
benzo[cflazepin-7-yloxy)-1-morpholin-4- 
yl-ethanone (E71) 


2-Chloro-1- 

morpholinyl-4-yl- 

ethanone 


345 



Example 72 

3-Cyclobutyl-7-(1-methanesulfonyl-piperidin-4-yloxy)-2,3,4,5-tetrahydro-1H- 
benzo[d]azepine (E72) 

20 <r*° 

3-Cyclobutyl-7-(piperidin-4-yloxy)-2,3,4,5-tetrahydro-1H-benzo[c0azepine (E6) (150 mg, 
0.5 mmol) was stirred in dichloromethane (5 ml) with diethylamlnomethyl polystyrene 
(3.2 mmol/g, 625 mg, 2 mmol). Methane sulfonyl chloride (43 pL, 0.55 mmol) was added 
25 and the mixture stirred at room temperature for 16 hours. The resin was filtered, washed 
with dichloromethane and the filtrate concentrated in vacuo. The residue was purified by 
column chromatography (1:9:90 .880 ammonia:ethanol:dichloromethane) to afford the 
title product (E72). MS (ES+) m/e 379 [M+H] + . 
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Examples 73-78 . ... 

Examples 73-78 (E73-E78) were prepared using an analogous method to that described 
for Example 72 (E72) from the appropriate amine and sulfonyl chloride indicated in the 
table: 



Example 


Amine 


Sulfonyl 
Chloride 


LC/MS 
(M+H+) 


4-l4-(3-Cyclobutyl-2,3,4,5- ' 
tetrahydro-1H-benzo[cQazepin-7- 
yloxy)-piperidine-1 -sulfonyl]- 
benzonitrile (E73) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1H-benzo[d]azepine 




4-Cyano- 
benzenesulfon 
yl chloride 


466 


3-Cyclobutyl-7-[1-(3,5-dimethyl- I 
isoxazole-4-sulfonyl)-piperidin-4- 
yloxy]-2,3,4,5-tetrahydro-1 H- 
benzo[dJazepine (E74) 


3-Cyclobutyl-7- 
(piperidin-4-yloxy)- 
2,3,4,5-tetrahydro- 
1H-benzo[d]azepine 

icoj 


3,5-Dimethyl- I 
isoxazole-4- 
sulfonyl 
chloride 


460 


4-[4-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[cQazepin-7- 
yloxymethyl)-piperidine-1 -sulfonyl]- ' 
benzonitrile (E75) 


3-Cyclobutyl-7- 
(piperidin-4- 
ylmethoxy)-2,3,4,5- 
tetrahydro-1H- 

I hoirynrrflflzeDine (E7^ 


4-Cyano- j 
benzenesulfon 
yl chloride 


480 


4-[(R)-2-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzotoqazepin-7- 
yloxymethyl)-pyrrolidine-1 - 
sulfonylj-benzonitrile (E76) 


3-Cyclobutyl-7-((R)- 
1 -pyrrolidine- 
ylmethoxy)-2,3,4,5- 
tetrahydro-1H- 
benzoMazepine (E8) 


4-Cyano- 
benzenesulfon 
yl chloride 


466 


4-[(R)-3-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzo[olazepin-7- 
yloxy)-pyrrolidine-1 -sulfonyl]- 
benzonitrile (E77) 


3-Cyclobutyl-7-((R)- 
pyrrolidin-3-yloxy)- 
2,3,4,5-tetrahydro- 
1H-benzo[d]azepine 


4-Cyano- 
benzenesulfon 
yl chloride 


452 


4-[(S)-3-(3-Cyclobutyl-2,3,4,5- 
tetrahydro-1 H-benzotd]azepin-7- 
yloxy)-pyrrolidine-1 -sulfonyl]- 
benzonitrile (E78) 


I 3-Cyclobutyl-7-((S)- 
pyrrolidin-3-yioxy)- 
2,3,4,5-tetrahydro- 
1H-benzo[cf]azepine 

I WO) 


4-Cyano- 
benzenesulfon 
yl chloride 


452 



10 



(E79) 
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Potassium carbonate (778 mg, 5.6 mmol) was added to a stirred solution of 3-cyclobutyl- 
5 2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ol (E3) (868 mg, 4.0 mmol), 2,4-difluorobenzyl 
bromide (0.25 ml, 2.1 mmol) and potassium iodide (25 mg) in butanone (9 ml). The 
reaction mixture was stirred at reflux for 18 hours, cooled, filtered and concentrated in 
vacuo. The crude residue was dissolved with ethyl acetate and washed with water and 
brine. The organic layer was dried over magnesium sulfate, filtered and concentrated in 
10 vacuo. Purification of the resulting residue by column chromatography (0.25:2.25:97.5 to 
1:9:10 .880 ammonia: ethanol: dichloromethane) afforded the title compound (E79). MS 
(ES+) m/e 344 [M+H]+. 

Examples 80-87 

15 Examples 80-87 (E80-E87) were prepared using the general base catalysed method 
described for Example 80 (E80) from 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin- 
7-ol (E3) and the appropriate halide indicated in the table: 



Example 


Halide 


LC/MS 
(M+H+) 


3-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H- 
benzo[cflazepin-7-yloxvmethyl)-benzonitrile (E80) 


3-Bromomethyl- 
benzonitrile 


333 


3-Cyclobutyl-7-(3-methoxy-benzyloxy)-2,3,4,5- 
tetrahydro-IH-benzorcflazepine (E81) 


1 -Bromomethyl-3- 
methoxybenze ne 


338 


3-Cyclobutyl-7-(pyridin-2-ylmethoxy)-2,3,4,5- 
tetrahydro-1H-benzorcflazepine (E82) 


2-Bromomethyl- 
pyridine 


309 


3-Cyclobutyl-7-(pyridin-3-ylmethoxy)-2,3,4,5- 
tetrahydro-1 H-benzorcflazepine (E83) 


3-Bromomethyl- 
pyridine 


309 


3-Cyclobutyl-7-(pyridin-4-ylmethoxy)-2,3,4,5- 
tetrahydro-1H-benzorc/|azepine (E84) 


4-Bromomethyl- 
pyridine 


309 


2-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H- 
benzo[cflazepin-7-yloxymethyl)-benzonitrile (E85) 


2-Bromomethyl- 
benzonitrile 


333 


4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H- 
benzofcflazepin-7-vloxymethyl)-benzonitrile (E86) 


4-Bromomethyl- 
benzonitrile 


333 


6-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H- 
benzo[c(|azepin-7-yloxymethyl)-1 -methyl-1 H- 
quinolin-2-one (E87) 


6-Bromomethyi-1- 

methyl-1H- 

quinolin-2-one 


389 



20 Example 88 
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> M 3^yclopentyl-2,3A5^^ 
acid methyl ester (E88) 




4J2 3 4 s-Tetrahydro-IH-benzoKflazepln-T-yloxymethyD-benzoio add methyl ester (D5) 
5 mmol) and cyclopentenone (1.6 m.. 18.2 mmol) were <m*m in 

dWoromethane (30 ml) and acetic acid (0.5 ml). Sodium triacetoxy borehydnde P* 
n IsTmmol) was added and the solution was stirred at room temperature for 4 houre 
The reason mbdure was washed with a saturated solution of sodium 
organic layer was dried over magnesium sulfate, filtered and concentrated n , vacuo. The 
10 c^de mixture was purffled by column chrematogrephy 

ammonla:e1hanol:dlchloremethane) to afford »he title compound (E88). MS (ES+) m/e 

378 [M+Hf. 
acid (E89) 

4-(3-Cydo P enty«-2,3A5^^ 

methy* ester (E88) (3.1 g, 8.1 mmol)) was dissolved in a mixture of methanoK90 m\) 2N 
20 sXn hydroxide (12 ml) and water (30 ml). The resulting mixture was st,rred at 60 C 
for 4 hours and then cooled to room temperature. The mixture was concentrated in 
vacuo to remove the organic solvents and then acidified to pH 6 (2N hydrochloric acid). 
The reX precipitates were filtered, washed with water and dried under vacuum to 
afford the title compound (E89). MS (ES+) m/e 366 [M+H] . 



25 



E W3^ 

1-pyrrolldin-yl-methanone (E90) 

4-(3-Cyclopentyl-2,3,4,5-t^^ 

?E89K0.201 mg, 0.55 mmol)), 1 ,3-diisopropylcarbodiimide (44 * 0.6 mmol) and 1- 
hydroxybenzotriazole hydrate (82 mg, 0.6 mmol) were dissolved .n a mixture of 
dLloromethane (2 ml) and dimethyl formamide (1 ml) After stirring at room 
temperature for 0.5 hours, pyrrolidine (41 ^, 0.5 mmol) was added and the resuming 
35 mixiurewas allowed to stirfor 16 hours. The crude reaction was applied to a SCX 

bridge (Varian bond-elute, 5 g) and washed with methanol and then a mixture of .880 
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1-331 oyhH _ 

* • 

^ammonia/ methanol. The combined basic fractions were concentrated in vacuo, and the 
resulting residue was purified by column chromatography (1:9:90 .880 
ammonia:ethanol:dichloromethane) to afford the title compound (E90). MS (ES+) m/e 
419[M+H] + . 



Examples 91-93 

Examples 91-93 (E91-E93) were prepared using an analogous method to that described 
for Example 90 (E90) from 4-(3-cyclopentyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7- 
yloxymethyl)-benzoic acid (E89) and the appropriate amine indicated in the table: 



Example 


Amine 


LC/MS 
(M+H+) 


1-[4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-yloxymethyl)-phenyl]-1- 
morphoIin-4-yl-methanone (E91) 


Morpholine 


435 


1-[4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-yloxymethyl)-phenyl]-1-(4- 
pyridin-4-yl-piperazin-1 -yl)-methanone (E92) 


1-Pyridin-4-yl- 
piperazine 


511 


1-[4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-yloxymethyl)-phenyl]-1-[4-(4- 
fluoro-phenyl)-piperazin-1 -yl]-methanone (E93) 


1-(4-Fluoro- 
phenyl)-piperazine 


528 



Example 94 

3-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H-benzotdlazepin-7-yloxymethyl)-benzoic 
acid methyl ester (E94) 




Example 94 (E94) was prepared following the descriptions outlined for Example 88 (E88) 
substituting 4-bromomethyl-benzoic acid methyl ester for 3-bromomethyl-benzoic acid 
methyl ester. MS (ES+), m/e 380 [M+H] + . 

Example 95 

3-(3-Cyclopentyl-2,3,4,5-tetrahydro-1W-benzo[d]azepin-7-yloxymethyl)-benzoic 
acid (E95) 




Example 95 (E95) was prepared using the procedure outlined for Example 89 (E89) 
substituting 4-(3-cyclopentyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxymethyl)- 
benzoic acid methyl ester (E88) for 3-(3-cyclopentyl-2,3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-yloxymethyl)-benzoic acid methyl ester (E94). MS (ES+), m/e 366 
[M+H]\ 
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1-pyrrolldin-yl-methanone (E96) 

a. 




Example 96 (E96) was prepared using the procedure outlined for Example 90 (E90) 
substituting ^(S-cyclopentyl^.S^.S-tetrahydro-IH-benzoldlazepin-T-yloxymethyl)- 
benzoic acid (E89) for 3-(3-cyclopentyl-2,3,4,5-tetrahydro-1H-benzo[d]azep.n-7- 
yloxymethyl)-benzoic acid (E95). MS (ES+), m/e 419 [M+H] + . 

Examples 97-99 

Examples 97-99 (E97-E99) were prepared using an analogous method to that described 
for Example 96 (E96) from 3-(3-cyclopentyl-2.3,4,5-tetrahydro-1H-benzo[d]azepin-7- 
yloxymethyl)-benzoic acid (E95) and the appropriate amine indicated in the table. 



Example 


Amine 


LC/MS 
(M+H + ) 


1-[3-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H- 
benzo[o]azepin-7-yloxymethyl)-phenyl]-1- 
morpholin-4-yl-methanone (E97) 


Morpholine 


435 


1-[3-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H- 
benzo[dlazepin-7-yloxymethyl)-phenyl]-1-(4- 
PYridin-4-vl-DiDerazin-1 -vn-methanone (E98) 


1-Pyridin-4-yl- 
piperazine 


511 


1-[3-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H- 
benzo[alazepin-7-yloxymethyl)-phenyl]-1-[4-(4- 
fluoro-phenvn-Diperazin-1 -vn-methanone (E99) — 


1-(4-Fluoro- 
phenyl)-piperazine 


528 



20 



25 



Example 100 

6-(3-Cyclobutyl-2 > 3,4,5-tetrahydro-1H-benzo[cQazepin-7-yloxy)-nlcotinonitrile 
( E10 °) n ^ 

Sodium hydride (60% disp, in mineral oil, 60 mg, 1.5 mmol) was added to a stirred 
solution of 3-cyclobutyl-2,3A5-tetrahydro-1H-benzold]azepin-7-ol (E3) (200 mg, 0.9 
mmol) in dimethyl sulfoxide (10 ml). After 0.5 hours, 6-chloronicotinylnitrile (250 mg, 1.8 
mmol) was added and the reaction mixture was heated to 120 °C for 6 hours. The 
reaction was allowed to cool and the crude mixture was applied to a SCX ^ a Q e 
(Varian bond-elute, 10 g) and washed with methanol and then a mixture of .880 
ammonia/methanol. The combined basic fractions were reduced in vacuo to afford the 
title compound (E100). MS (ES+) m/e 320 [M+H] + . 
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Examples 101-120 

Examples 101-120 (E101-E120) were prepared using an analogous method to that 
described for Example 100 (E100) from 3-cyclobutyl-2,3A5-tetrahydro-1H- 
benzo[d]azepin-7-ol (E3) and the appropriate aromatic chloride indicated in the table: 



Example 


Chloride 


LC/MS 
(M+H + ) j 


3-Cyclobutyl-7-(pyridin-2-yloxy)-2 f 3,4,5-tetrahydro- 
1H-benzo[cflazepine (E101) 


2-Chloro-pyridine 


295 


1 -[O^S-Cyclobutyl^.S^.S-tetrahydro-l H- 
benzo[c0azepin-7-yIoxy)-pyridin-3-yl]-1-morphol!n- 
4-yI-methanone (E102) 


1-(6-Chloro- 
pyridin-3-yl)-1- 
morpholin-4-yl- 
methanone (D6) 


408 


1 -[^(S-Cyclobutyl^^^.S-tetrahydro-l H- 
benzo[d]azepin-7-yloxy)-pyridin-3-yl]-1-pyrrolidin- 
1-I-methanone (E1 03) j 


1-(6-Chloro- 
pyridin-3-yl)-l- 
py rrolid in- 1 -yl- 
methanone (D7) 


392 


6-(3-Cyclobutyl-2,3,4 f 5-tetrahydro-1 H- 
benzofc/|azepin-7-yloxy)-nicotinamide (E1 04) 


6-Chloro- 
nicotinamide (D8) 


338 


6-(3-Cyclobutyl-2,3A5-tetrahydro-1H- 
benzo[cflazepin-7-yloxy)-A/, /V-dimethyl- 
nicotinamide (E105) 


6-Chloro-/V,/V- 
dimethyl- 
hicotinamide (D9) 


366 


O-CS-Cyclobutyl^.S^.S-tetrahydro-IH- 
benzo[c/|azepin-7-yloxy)-A/-ethyl-A/-methyl- 
nicotinamide (E106) 


6-Chloro-/V-ethyl- 
A/-methyl- 
nicotinamide 
(D10) 


380 


e-tS-Cyclobutyl^.S^.S-tetrahydro-IH- 
benzo[oflazepin-7-yloxy)-/V-cycIopentyl- 
nicotinamide (E107) 


6-Chloro-/V- 
cyclopentyl- 
nicotinamlde 
(D12) 


406 


1 -[6-(3-Cyclobutyl-2,3 f 4,5-tetrahydro-1 H- 
benzo[d]azepin-7-yloxy)-pyridin-3-yl]-1 -piperidin-1 - 
yl-methanone (E108) 


1-(6-Ch!oro- 
pyridin-3-yl)-1- 
piperidin-1 -yl- 
methanone (D13) 


406 


1 -[2-(3-Cyclobutyl-.2 l 3 > 4 l 5-tetrahydro-1 H- 
benzo[a0azepin-7-yloxy)-pyridin-4-yl]-1 -piperidin-1 - 
yl-methanone (E109) 


1-(2-Chloro- 
pyridin-4-yl)-1- 
piperidin-1 -yl- 
methanone (D14) 


406 
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r 1-[2-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[cflazepin-7-yloxy)-pyridin-4-yl]-1-pyrrolidin- 

1-yl-methanone (E110) 



1-(2-Chloro- 
pyridin-4-yl)-1- 
pyrrolidin-1-yl- 
methanone (D15) 



392 



1 -[2-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[dJazepin-7-yloxy)-pyridin-4-yl]-1-morpholin- 

4-yl-methanone (E1 1 1) 



1-(2-Chloro- 
pyridin-4-yl)-1- 
morpholin-4-yl- 
methanone (D16) 



408 



1 -[6-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[d]azepin-7-yloxy)-pyridin-2-yI]-1 -piperidin-1 
yl-methanone (E1 1 2) 



1-(6-Chloro- 
pyridin-2-yl)-1- 
piperidin-1-yl- 
methanone (D17) 



1 -[6-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[d]azepin-7-yloxy)-pyridin-2-yl]-1 -(1 ,1- 
dioxothiomorpholin-4-yl)-methanone (E1 13) 



1-(6-Chloro- 
pyridin-2-yl)-1- 
(1.1- 

dioxothiomorpholi 
n-4-yl)- 

methanone (D18) 



406 



466 



1-[6-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[d]azepin-7-yloxy)-pyridin-2-yQ-1-pyrrolidin- 

1 -yl-methanone (E114) 



1-[6-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H- 
benzo[o]azepin-7-yloxy)-pyridin-2-yl]-1-morpholin- 

4-yl-methanone (E115) 



1-(6-Ch!oro- 
pyridin-2-yl)-1- 
pyrrolidin-1-yl- 
methanone (D19) 



1-(6-Chloro- 
pyridin-2-yl)-1- 
morpholin-4-yl- 
methanone (D20) 



392 



408 



1-[2-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-yloxy)-pyridin-3-yl]-1-morpholin- 

4-yl-methanone (E116) 



1-(2-Chloro- 
pyridin-3-yl)-1- 
morpholin-4-yl- 
methanone (D21) 



1-[2-(3-Cyc!obutyl-2,3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-yloxy)-pyridin-3-yl]-1 -piperidin-1 - 
yl-metharione (E1 17) 



1-(2-Chloro- 
pyridin-3-yl)-1- 
piperidin-1-yl- 
methanone (P22) 



408 



406 



3-Cyclobutyl-7-(pyrazin-2-yloxy)-2,3,4,5- 
tetrahvdro-1H-benzofdlazeplne (E118) 



2-Chloro-pyrazine 



3-Cyclobutyl-7-(pyrimidin-2-yloxy)-2,3,4,5- 
tetr ahydro-1 H-benzo[dlazepine (E1 1 9) 



2-Chloro- 
pyrimidine 



7-(5-Bromo-pyrimidin-2-yloxy)-3-Cyc1obutyl- 
2 T 3.4.5-tetrahvdro-1 H-beP 7Q[d1azepine (E1 20) 



5-Bromo-2- 
chloro-pyrimidine 



296 



296 



375 



Example 121 
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r 6-(3-Cyclobutyl-2,3A54etrahydro-1H-ben20[cGazepin-7-yloxy)-yV-methyl- 
nicotinamide (E121) 




Sodium hydride (60% disp. in mineral oil, 60 mg, 1.5 mmol) was added to a stirred 
solution of a-cyclobutyl^.S^.S-tetrahydro-IH-benzoldlazepin-T-ol (E3) (200 mg, 0.9 
mmol) in dimethyl sulfoxide (10 ml). After 0.5 hours, 6-chloro-/V-methyl-nicotinamide 
(D1 1) (400 mg, 2.5 mmol) was added and the reaction mixture was heated to 120 °C for 
6 hours. The reaction was allowed to cool and the crude mixture was applied to a SCX 
cartridge (Varian bond-elute, 10 g) and washed with methanol and then a mixture of .880 
ammonia/methanol. The combined basic fractions were reduced in vacuo to afford the 
title compound (E121). MS (ES+) m/e 352 [M+H] + . 

Example 122 

5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-yloxy)-pyrazine-2- 
carboxylic acid methyl ester (E122) 



Sodium hydride (60% disp. in mineral oil, 332 mg, 8.3 mmol) was added to a stirred 
solution of 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ol (E3) (1.64 g, 7.5 
mmol) in dimethyl formamide (4 ml). After 0.5 hours, a solution of 5-chloro-pyrazine-2- 
carboxylic acid methyl ester (1.95 g, 11.3 mmol) in dimethyl formamide (8 ml) was added 
and the reaction mixture was stirred at room temperature for 1 hour. The reaction 
mixture was diluted with dichloromethane and the organic layer was washed with water, 
brine and dried over magnesium sulfate. The organic layer was filtered, concentrated in 
vacuo and the resulting residue was purified by column chromatography (1:9:90 .880 
ammonia:ethanol:dichloromethane) to afford the title compound (E122). MS (ES+) m/e 
354 [M+H] + . 

Example 123 

1 -[5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-benzo[d]azepin-7-yloxy)-py razin-2-yl]-1 - 
morpholin-4-yl-methanone (E123) 



Morpholine (0.17 ml, 2.0 mmol) was added to a stirred solution of 5-(3-cyclobutyl-2,3,4,5- 
tetrahydro-1H-benzo[c/|azepin-7-yloxy)-pyrazine-2-carbonyl chloride (D34) (394 mg, 1 
mmol) and diethylaminomethyl polystyrene (1.88 g, 3.2 mmol/g, 6 mmol) in 
dichloromethane (10 ml). The resulting mixture was allowed to stir at room temperature 
for 24 hours and the filtered. The filtrate was concentrated in vacuo and the resulting 
crude residue was purified column chromatography (1:9:90 .880 
ammonia:ethanoI:dichloromethane) to afford the title compound (E123). MS (ES+) m/e 
409 [M+H] + . 
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Examples 124-127 

Examples 124-127 (E124-E127) were prepared using an analogous method to that 
described for Example 123 from 5-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzold|azepin-7- 
yloxy)-pyrazine-2-carbonyl chloride (D34) and the appropriate amine indicated in the 
table: 





Amine 


LC/MS 
(M+H + ) 


5-(3-Cyclobutyl-2.3,4,5-tetrahydro-1H- 
benzo[o]azepin-7-yloxy)-pyrazine-2-carboxylic 

acid ethylmethvl amide (E1 24) 


W-Ethvlmethvl 
amine 


381 


5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-yloxy)-pyrazine-2-carboxylic 

acid methvl amide (E125) 


Methyl amine 


353 


1 -[5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 
benzold]azepin-7-yloxy)-pyrazin-2-yl]-1-piperidin- 

4-yl-methanone (E126) 


Piperidine 


407 


1 -[5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 
benzo[d]azepin-7-yloxy)-pyrazin-2-yl]-1-pyrrolidin- 

4-vl-methanone (E127) 


Pyrrolidine 


393 



Example 128 . 
10 3-Cyclobutyl-7-phenoxy-2,3,4,5-tetrahydro-1H-benzo[dlazepine(E128) 

crrxx> 

Sodium hydride (60% disp. in mineral oil, 96 mg, 2.4 mmol) was added to a stirred 
solution of 3-cyclobutyl-2,3,4,5-tetrahydro-1H-benzo[d]azepin-7-ol (E3) (435 mg. 2.0 
mmol) and copper (I) bromide (402 mg, 2.8 mmol) in pyridine (10 ml) at 0 °C. After 

15 stirring for 0.5 hour at room temperature, iodobenzene (0.45 ml, 4.0 mmol) was added 
and the reaction mixture was heated to 135 °C for 24 hours. The reaction was allowed 
to cool, filtered and the filtrate was concentrated in vacuo. The crude residue was 
dissolved with ethyl acetate and washed with water and brine. The organic layer was 
dried over magnesium sulfate, filtered and concentrated in vacuo. Purification of the 

20 resulting residue by column chromatography (0.25:2.25:97.5 to 1:9:10 .880 
ammonia:ethanol:dichloromethane) afforded the title compound (E128). MS (ES+) m/e 
294 [M+H1+. 

Examples 129-138 

25 Examples 129-138 (E129-E138) were prepared using an analogous method to that 
described for Example 128 (E128) from 3-cyclobutyl-2,3,4,5-tetrahydro-1H- 
benzo[d]azepin-7-ol (E3) and the appropriate aromatic chloride indicated in the table: 
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# 



Pynmnlo 


Aromatic 
chloride 


LC/MS 

/M+M+) 


1 -[4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H- 

uci iz.u[ujac.opii i~ i -y iuAy /-pi id lyij i "•iTiorpnoHn-*r~yi- 

methanone (E129) 


1-(4-Chloro- 
pnenyij- i- 
morphoIin-4-yl- 
methanone (D23) 


407 


^(S-Cyclobutyl^.S^.S-tetrahydro-IH- 

utsi i^u[ujdz.t? pin- f -yiuxy/-/v-cycio propyl rneinyi- 

benzamide (E130) 


4-Chloro-N- 
cyciopropyimeinyi 
-benzamide (D24) 




1 -[4-(3-Cyclobutyl-2,3,4 f 5-tetrahydro-1 H- 
Denzu[ujazepirw -yioxy^-pnenyij- 1 -pyrroiiain- i-yi- 
methanone (E131) 


1-(4-Chloro- 
pnenyi^-i- 
pyrrolidin-1-yI- 
methanone (D25) 


391 


iv-oycioDuiyi^-^o-UfyciODUiyi-ZjOj^jD-xsiran 
1 H-benzo[cflazepin-7-yIoxy)-benzamide (E1 32) 


^i-L/nioro-iN- 
cyclobutyl- 
benzamide (D26) 


391 


^(S-Cydobutyl^.S^.S-tetrahydro-IH- 
Denzo[ojazepin- / -yioxyy-/v, /v-aieinyi-Denzamiue 
(E133) 


4-Chloro-/V,A/~ 
aietnyi- 

benzamide (D27) 




N-(2-Cyano-ethyl)-4-(3-cyclobutyl-2,3,4,5- 
leiranyaro- 1 n-Denzo|tjjazepin-f -yioxyj-N-metnyi- 
benzamide (E134) 


4-Chloro-/V-(2- 

cyano-etnyi;-/v- 

methyl- 

benzamide (D28) 


404 


S-tS-Cyclobutyl^.S^.S-tetrahydro-IH- 
utinzo[ujazep!n- r -yioxyy-/v-cyciopropyirneinyi- 
benzamide (E135) 


3-Chloro-N- 

cy ciop ro py i mexnyi 

-benzamide (D30) 




1 -[S-CS-Cyclobutyl^.S^.S-tetrahydro-l H- 
Denzo[ojazepin-f -yioxy^-pnenyij- 1 -rnorpnoiin-^-yi- 
methanone (E136) 


1-(3-Chloro- 
pnenyi j- 1 - 
morpholin-4-yl- 
methanone (D29) 


407 


3-Cyclobutyl-7-[4-(morpholine-4-sulfonyl)- 
Dhenxovl-2 3 4 5-tptrah\/Hrn-1/-/-hpn7nrnna7pninp 

\Ji IVI iy\WJTJ fajWjTjW L^ll Gil Ijf Ul VS Iff UCI IabW^wjCI^wI^II Iw 

(E137) 


4-(4-Ch!oro- 

hpn7PnPQi ilfonvH- 

UCI IC70UII ui iy 1 J 

morpholine (D31) 


443 


4-(3-Cyclobutyl-2 f 3,4 f 5-tetrahydro-1H- 
benzo[cf]azepin-7-yloxy)-N,N-diethyl- 
benzenesulfonamide (E138) 


4-Chloro-/V,/V- 
diethyl- 

benzenesulfonam 
ide (D32) 


429 



Example 139 
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•7.Benzyloxy-3-cyclohexyl-2,3,4,5-tetrahydro-lH-benzo[d]azepine(E139) 

Example 139 (E139) was prepared using the method described for Example 1, 
substituting cyclobutanone for cyclohexanone. MS (ES+) m/e 336 [M+H] . 

All publications, including but not limited to patents and patent applications, cited in this 
specification are herein incorporated by reference as if each individual publication were 
specifically and individually indicated to be incorporated by reference herein as though fully 



set forth. 



Biological Data . 

A membrane preparation containing histamine H3 receptors may be prepared in 

accordance with the following procedures: 

15 (I) Generation of histamine H3 cell line 

The histamine H3 cDNA was isolated from its holding vector, pCDNA3.1 TOPO 
(InVitrogen), by restriction digestion of plasmid DNA with the enzymes BamH1 and Not-1 
and ligated into the inducible expression vector pGene (InVitrogen) digested with the 
same enzymes. The GeneSwitch™ system (a system where in transgene expression is 
20 switched off in the absence of an inducer and switched on in the presence of an inducer) 
was performed as described in US Patent nos: 5,364,791 ; 5,874,534; and 5,935.934. 
Ligated DNA was transformed into competent DH5a E. coli host bacterial cells and 
plated onto Luria Broth (LB) agar containing Zeocin™ (an antibiotic which allows the 
selection of cells expressing the sh ble gene which is present on pGene and pSwitch) at 
25 50ug ml' 1 . Colonies containing the re-ligated plasmid were identified by restnction 

analysis. DNA for transfection into mammalian cells was prepared from 250ml cultures 
of the host bacterium containing the P GeneH3 plasmid and isolated using a DNA 
preparation kit (Qiagen Midi-Prep) as per manufacturers guidelines (Q'^en). 
CHO K1 cells previously transfected with the pSwitch regulatory plasmid (InVitrogen) 
30 were seeded at2x10e6 cells per T75 flask in Complete Medium, containing Hams F12 
(GIBCOBRL, Life Technologies) medium supplemented with 10% v/v dialysed foetal 
bovine serum. L-glutamine, and hygromycin (100^g ml' 1 ). 24 hours prior to use. Plasm.d 
DNA was transfected into the cells using Lipofectamine plus according to the 
manufacturers guidelines (InVitrogen). 48 hours post transfection cells were placed into 
35 complete medium supplemented with 500^g ml 1 Zeocin™. 

10-14 days post selection 10nM Mifepristone (InVitrogen), was added to the culture 
medium to induce the expression of the receptor. 1 8 hours post induction cells were 
detached from the flask using ethylenediamine tetra-acetic acid (EDTA; 1:5000 
InVitrogen), following several washes with phosphate buffered saline pH 7.4 and 
resuspended in Sorting Medium containing Minimum Essential Medium (MEM), wrthout 
phenol red, and supplemented with Earles salts and 3% Foetal Clone II (Hyclone). 
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^Approximately 1x 10e7 cells were examined for receptor expression by staining with a 
rabbit polyclonal antibody, 4a, raised against the N-terminal domain of the histamine H3 
receptor, incubated on ice for 60 minutes, followed by two washes in sorting medium. 
Receptor bound antibody was detected by incubation of the cells for 60 minutes on ice 
5 with a goat anti rabbit antibody, conjugated with Alexa 488 fluorescence marker 
(Molecular Probes). Following two further washes with Sorting Medium, cells were 
filtered through a 50^m Filcon™ (BD Biosciences) and then analysed on a FACS 
Vantage SE Flow Cytometer fitted with an Automatic Cell Deposition Unit. Control cells 
were non-induced cells treated in a similar manner. Positively stained cells were sorted 
10 as single cells into 96-well plates, containing Complete Medium containing 500jLig ml* 1 
Zeocin™ and allowed to expand before reanalysis for receptor expression via antibody 
and ligand binding studies. One clone, 3H3, was selected for membrane preparation. 

(ii) Membrane preparation from cultured cells 

All steps of the protocol are carried out at 4°C and with pre-cooled reagents. The cell 
pellet is resuspended in 10 volumes of buffer A2 containing 50mM N-2- 
hydroxyethylpiperazine-N'^-ethanesulfonic acid (HEPES) (pH 7.40) supplemented with 
10e-4M leupeptin (acetyl-leucyl-leucyl-arginal; Sigma L2884), 25^tg/m! bacitracin (Sigma 
B0125), 1mM ethylenediamine tetra-acetic acid (EDTA), ImM phenyimethylsulfonyl 
fluoride (PMSF) and 2x10e-6M pepstain A (Sigma). The cells are then homogenised by 
2x15 second bursts in a 1 litre glass Waring blender, followed by centrifugation at 500g 
for 20 minutes. The supernatant is then spun at 48,000g for 30 minutes. The pellet is 
resuspended in 4 volumes of buffer A2 by vortexing for 5 seconds, followed by 
homogenisation in a Dounce homogeniser (10-15 strokes). At this point the preparation 
is aliquoted into polypropylene tubes and stored at -70°C. 

Compounds of the invention may be tested for in vitro biological activity in accordance 
with the following assays: 

(I) Histamine H3 binding assay 

For each compound being assayed, in a white walled clear bottom 96 well plate, is 
added 

(a) 10jil of test compound (or 10|j,l of iodophenpropit (a known histamine H3 
antagonist) at a final concentration of 10mM) diluted to the required concentration in 
10% DMSO; 

(b) 1 0jxl 125 l 4-[3-(4-iodophenylmethoxy)propyl]-1 H-imidazolium (iodoproxyfan) 
(Amersham; 1.85MBq/jxl or 50^Ci/ml; Specific Activity ~2000Ci/mmol) diluted to 200pM 
in assay buffer (50mM Tris(hydroxymethyl)aminomethane buffer (TRIS) pH 7.4, 0.5mM 
ethylenediamine tetra-acetic acid (EDTA)) to give 20pM final concentration; and 

(c) 80|liI bead/membrane mix prepared by suspending Scintillation Proximity Assay 
(SPA) bead type WGA-PVT at 100mg/ml in assay buffer followed by mixing with 
membrane (prepared in accordance with the methodology described above) and diluting 
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>in assay buffer to give a final volume of 80pJ which contains 7.5ug protein and 0.25mg 
bead per well - mixture was pre-mixed at room temperature for 60 minutes on a roller. 
The plate is shaken for 5 minutes and then allowed to stand at room temperature for 3-4 
hours prior to reading in a Wallac Microbeta counter on a 1 minute normalised tritium 
5 count protocol. Data was analysed using a 4-parameter logistic equation. 

(II) Histamine H3 functional antagonist assay 

For each compound being assayed, in a white walled clear bottom 96 well plate, is 
added'- 

10 (a) 1 0p] of test compound (or 1 0pl of guanosine 5*- triphosphate (GTP) (Sigma) as 
non-specific binding control) diluted to required concentration in assay buffer (20rnM N- 
2-Hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES) + 100mM NaCl + 10mM 

MgCI 2 , pH7.4 NaOH); . 
(b) 60jil bead/membrane/GDP mix prepared by suspending wheat germ agglutinin- 

15 polyvinyltoluene (WGA-PVT) scintillation proximity assay (SPA) beads at 100mg/ml in 
assay buffer followed by mixing with membrane (prepared in accordance with the 
methodology described above) and diluting in assay buffer to give a final volume of 60^1 
which contains 10ug protein and O.Smg bead per well - mixture is pre-mixed at 4»C for 
30 minutes on a roller and just prior to addition to the plate, 10jxM final concentration of 

20 guanosine 5' diphosphate (GDP) (Sigma; diluted in assay buffer) is added; 

The plate is incubated at room temperature to equilibrate antagonist with receptor/beads 
by shaking for 30 minutes followed by addition of: 

(c) 1 0ul histamine (Tocris) at a final concentration of 0.3pM; and 

(d) 20ul guanosine 5" [ K 35-S] thiotriphosphate, triethylamine salt (Amersham; 
radioactivity concentration = 37kBq/ [A l or 1mCi/ml; Specific Activity 1160Ci/mmol) diluted 
to 1 .9nM in assay buffer to give 0.38nM final. 

The plate is then incubated on a shaker at room temperature for 30 minutes followed by 
centrifugation for 5 minutes at 1500 rpm. The plate is read between 3 and 6 hours after 
completion of centrifuge run in a Wallac Microbeta counter on a 1 minute normalised 
30 tritium count protocol. Data is analysed using a 4-parameter logistic equation. Basal 
activity used as minimum i.e. histamine not added to well. 

Results 

The^mpounds of Examples E1-3, E5-1 39 were tested in the histamine H3 functional 
35 antagonist assay and exhibited antagonism in the following range: 6.5-10.5 pK* More 
particularly, the compounds of Examples 1. 52 and 121 exhibited antagonism ,n the 
following range: 9.0-10.5 pK b . 
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CLAIMS: 



1 . A compound of formula (I) or a pharmaceutical^ acceptable salt thereof: 



5 




(I) 

wherein: 

R 1 represents -C3-7 cycloalkyl optionally substituted by alkyl; 

R 2 represents hydrogen, -C^ alkyl, -X-C3-B cycloalkyl, -X-aryl, -X-heterocyclyl, -X- 

10 heteroaryl, -X-C3-8 cycloalkyl-Y-C^ cycloalkyl, -X-C^j cycloalkyl-Y-aryl, -X-Qw, 

cycloalkyl-Y-heteroaryl, -X-C M cycloalkyl-Y-heterocyclyl, -X-aryl-Y-C 3 -8 cycloalkyl, -X- 
aryl-Y-aryl, -X-aryl-Y-heteroaryl, -X-aryl-Y-heterocyclyl, -X-heteroaryl-Y-C M cycloalkyl, - 
X-heteroaryl-Y-aryl, -X-heteroaryl-Y-heteroaryl, -X-heteroaryl-Y-heterocyclyl, -X- 
heterocyclyl-Y-C^ cycloalkyl, -X-heterocyclyl-Y-aryl, -X-heterocyclyl-Y-heteroaryl, -X- 

15 heterocyclyl-Y-heterocyclyl; 

X represents a bond or alkyl; 

Y represents a bond, alkyl, CO, COC 2 ^ alkenyl, O or S0 2 ; 

R 3 represents halogen, alkyl, Ci_e alkoxy, cyano, amino or trifluoromethyl; 

n is 0, 1 or 2; 

20 wherein said alkyl, C3-8 cycloalkyl, aryl, heteroaryl and heterocyclyl groups of R 2 may 
be optionally substituted by one or more substituents (eg. 1 , 2 or 3) which may be the 
same or different, and which are selected from the group consisting of halogen, hydroxy, 
cyano, nitro, oxo, trifluoromethyl, trifluoromethoxy, fluoromethoxy, difluoromethoxy, 
alkyl, pentafluoroethyl, alkoxy, arylC^ alkoxy, alkylthio, alkoxyC^ alkyl, C3- 

25 7 cycloalkylC^ alkoxy, d-e alkanoyl, alkoxycarbonyl, alkylsulfonyl, 

alkylsulfinyl, alkylsulfonyloxy, alkylsulfonylC^ alkyl, sulfonyl, arylsulfonyl, 
arylsulfonyloxy, arylsulfonylC^ alkyl, aryloxy, alkylsulfonamido, C^ e alkylamino, 
alkylamido, -R 4 , -C0 2 R 4 , -COR 4 , C^ alkylsulfonamidoC^e alkyl, C^ alkylamidoC^ alkyl, 
arylsulfonamido, arylcarboxamido, arylsulfonamidoC^ alkyl, arylcarboxamidoC^ alkyl, 

30 aroyl, aroylC^ alkyl, arylC^ alkanoyl, or a group -NR 5 R 6 , -C^ alkyl-NR 5 R 6 , -C^ 
cycloalkyl-NR 6 R 6 , -CONR 5 R 6 , -NCOR 5 R 6 , -NS0 2 R 5 R 6 , -OCONR 5 R 6 , -NC0 2 R 5 R 6 , - 
NCONR 5 R 6 or -S0 2 NR 5 R 6 (wherein R 4 , R 5 and R 8 independently represent hydrogen, d. 
6 alkyl, -C3-8 cycloalkyl, -C^ alkyl-C^ cycloalkyl, aryl, heterocyclyl or heteroaryl or - 
NR 5 R 6 may represent a heterocyclyl group, wherein said R 4 , R 5 and R 6 groups may be 

35 optionally substituted by one or more substituents (eg. 1, 2 or 3) which may be the same 
or different, and which are selected from the group consisting of halogen, hydroxy, C^ 
alkyl, C M alkoxy, cyano, amino, oxo or trifluoromethyl); 
or solvates thereof. 
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>2. A compound according to claim 1 which is a compound of formula E1-E139 or a 
pharmaceutically acceptable salt thereof. 

3. A compound according to claim 1 or claim 2 for use in therapy. 

. 4 . A compound according to claim 1 or claim 2 for use in the treatment of 
Alzheimer's disease. 

5 A pharmaceutical composition which comprises a compound according to claim 1 
10 or claim 2 and a pharmaceutically acceptable carrier or excipient. 
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